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THE  DISASTER  TO  THE  « TITANIC.” 

It  is  so  many  years  since  serious  loss  of  life  has  occurred 
from  the  foundering  of  a  passenger  ship  that  the  disaster  to 
the  Titanic  comes  like  a  thunderbolt.  No  one  would  have 
believed  that  the  largest,  newest  and  most  powerful  of 
steamers  could  have  received  such  injuries  as  would  sink 
her  in  less  than  four  hours.  As  for  lack  of  boats,  it  has 
been  common  knowledge  during  the  past  decade,  and  must 
have  been  manifest  to  the  most  superficial  observation,  that 
the  boat  and  raft  capacity  of  the  modern  ocean  liner  is 
ordinarily  much  below  the  total  number  of  persons  carried 
on  the  ship.  Moreover,  under  average  conditions  of  mid¬ 
ocean  North  Atlantic  weather,  in  all  but  the  summer  season, 
it  would  be  practicable  to  lower  the  lifeboats  safely  only 
on  the  lee  side  of  a  ship,  and  even  then  there  would  be  con¬ 
siderable  risk  and  delay  in  getting  the  passengers  safely 
away  from  the  vessel.  \Vhen  we  consider  the  hazard  of 
boat  loading  under  ordinary  conditions  at  sea,  it  is  little 
short  of  wonderful  that  some  700  persons  were  safely  taken 
off  the  Titanic  and  picked  up  by  the  Carpathia.  This  may 
be  attributed  to  the  unusually  calm  sea  and  the  absence  of 
wind  at  the  time  of  the  accident.  Dreadful  as  was  the 
calamity,  one  may  well  be  thankful  that  practically  all  the 
boats  got  off  safely  with  their  burden.  As  long  as  icebergs 
float  across  the  line  of  the  North  Atlantic  in  early  summer 
and  large  steamers  cross  their  track,  there  will  be  some 
risk  of  accident,  although  the  number  of  such  accidents 
may  not  be  one  in  twenty  years.  The  only  way  to  eliminate 
the  ice  risk  completely  is  to  make  a  considerable  detour  to 
the  south,  as  is  now  being  done  by  general  agreement,  at 
the  expense  of  half  a  day’s  coal  and  extra  time.  Even, 
however,  if  ice  risk  were  completely  eliminated,  some  risk 
must  remain  of  collision  or  of  explosion,  and  no  hope  is 
in  sight  of  making  accident  at  sea  impossible,  albeit  the  risk 
of  travel  at  sea  may  be  considerably  less  than  that  of  travel 
by  land.  W’e  can  only  hope  to  reduce  the  risks  to  a  mini¬ 
mum  and  to  learn  something  by  every  sad  lesson.  In  the 
case  before  us  we  all  have  reason  to  be  proud  of  the  wax- 
in  which  the  doomed  people  on  the  Titanic  behaved.  This 
aspect  of  the  tragedy  is  one  in  which  not  only  the  English- 
speaking  peoples  but  also  all  civilized  nations  may  justly 
take  pride. 

.\s  for  the  electrical  engineering  side  of  the  unhappy 
affair,  two  deductions' itand  out  clearly,  namely,  the  im¬ 
portance  of  constant  wireless  watch  on  board  large  steam¬ 
ers  and  the  importance  of  maintaining  incandescent  lighting 
on  large  vessels  under  all  conditions  of  emergency.  It  was 
by  great  good  fortune  that  the  single  operator  carried  on 
the  Carpathia  happened  to  catch  the  Titanic's  signal  of 
distress.  On  board  small  ships  the  expense  of  wireless 
watch-and-watch  becomes  excessive,  but  on  large  ships  this 
expense  is  well  warranted.  Closer  communication  between 
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the  wireless  room  and  the  navigation  room  than  now  ordi¬ 
narily  exists  would  also  seem  warranted,  so  as  to  avoid 
unnecesary  loss  of  time  in  carrying  emergency  signals  to 
the  officer  in  charge.  In  regard  to  lighting,  it  appears  that 
it  was  fortunately  capable  of  being  maintained  on  the  ill- 
fated  Titanic  until  only  a  few  moments  before  her  funnels 
were  submerged  and  long  after  water  had  reached  the 
engine-room  on  the  injured  side  of  the  ship.  It  is  to  be 
supposed  that  this  was  due  to  the  continuation  of  generating 
plant  operation  on  the  uninjured  side.  If  the  ship  had  been 
plunged  in  darkness  early  in  the  history  of  the  accident,  the 
confusion  and  terror  would  probably  have  been  beyond  the 
power  of  the  officers  and  men  to  control,  so  that  what  will 
ever  stand  out  in  history  as  an  international  triumph  might 
have  become  an  international  disgrace.  It  is.  therefore, 
worth  considering  whether  a  storage-battery  plant,  for  keep¬ 
ing  the  principal  incandescent  lamps  lighted  for  several 
hours  in  emergency,  might  not  well  be  installed  on  all  large 
passenger  steamers.  The  stimulative  effect  of  adequate 
artificial  lighting,  in  cases  of  sudden  night  emergencies, 
on  both  intelligence  and  nerve  is  a  factor  in  certain  classes 
of  illuminating  engineering  that  cannot  be  ignored. 

THE  CONTROL  OF  WIRELESS. 

I'he  recent  disaster  to  the  Titanic  points  with  terrible 
and  fateful  directness  to  the  absolute  necessity  of  a  con¬ 
trolling  power  to  regulate  wireless  telegraphy.  Dreadful 
as  was  the  loss  of  life,  it  is  not  unlikely  that  without  wire¬ 
less  calls  for  help  which  brought  quick  response  there 
might  not  have  been  a  single  survivor  left  to  tell  the  story 
of  the  Titanic’s  recklessness  and  tragic  end.  A  few  hours 
more  and  roughening  sea  and  increasing  cold  might  have 
completed  the  grim  list  of  the  dead;  but  the  experience  of 
the  next  twenty-four  hours  showed  only  too  plainly  that, 
without  the  most  rigorous  regulation,  wireless  telegraphy 
might  prove  powerless  to  bring  help  in  time.  The  ex¬ 
perience  of  the  Carpatliia  and  of  the  shore  stations  showed 
constant  interference  from  chattering  plants  in  every  direc¬ 
tion.  Had  the  Titanic  struck  a  derelict  or  run  down  an¬ 
other  steamer  near  enough  in-shore  to  have  fallen  within 
the  range  of  this  interference,  it  is  very  doubtful  whether 
her  plight  and  position  could  have  heen  made  out  so  that 
help  might  have  reached  her  in  time  to  save  the  boats.  It 
takes  comparatively  little  disturbance  from  near-by  sources 
to  make  the  faint  call  for  help  inaudible  or  unintelligible, 
and  this  recent  experience,  like  many  another  before  it, 
shows  plainly  that,  however  easy  tuning  out  seems  in  theory, 
in  practice  it  very  often  fails,  since  in  obliterating  the 
signals  of  noisy  neighbors  the  distant  call  is  lost.  And  we 
earnestly  hope  that  one  of  the  pending  bills  regulating 
wireless,  or  a  substitute  therefor,  will  be  passed  without 
delay. 

I'he  first  requisite  is  that  every  operator  of  a  wireless 
system  shall  be  brought  directly  under  the  law  so  that  its 
heavy  hand  may  fall  upon  him  if  he  violates  the  conven¬ 
tions  which  must  be  established  to  insure  safety  for  ships 
at  sea.  There  are  five  clas.ses  of  stations  w'hich  must  be 
taken  into  account — first,  the  government  stations,  of  which 
a  powerful  chain  extends  along  the  coast;  second,  the  great 
public  wireless  stations,  also  of  high  power;  third,  private 


stations  operated  for  regular  private  business;  fourth, 
amateur  stations  operated  for  amusement  or  experiment, 
and,  fifth,  the  great  group  constituted  by  ships  equipped 
with  wireless  apparatus.  These  last  are  far  too  weak  in 
many  cases  and,  as  the  recent  disaster  showed,  are  not 
always  steadily  manned.  With  the  government  stations, 
which  are  in  effect  part  of  the  nation’s  life-saving  service, 
should  rest  such  absolute  control  that  in  emergencies  a 
call  for  silence  would  shut  down  sending  everywhere  and 
immediately.  With  the  great  commercial  stations  the  gov¬ 
ernment  can  effectively  co-operate  and  should  do  so,  in 
turning  over  the  reception  of  distress  calls  and  similar  work 
to  whatever  station  may  be  able  to  get  them  most  effective¬ 
ly,  and  silencing  the  rest.  On  these  classes  of  high-power 
.stations  most  of  the  w'ork  must  necessarily  fall.  Private 
stations  of  all  kinds  should  be  rigorously  limited  in  wave¬ 
length  and  power,  particularly  the  amateur  stations  which 
have  no  need  for  anything  more  than  trivial  energy.  No 
one  need  worry  about  danger  to  progress  of  the  art  if 
government  regulations  are  imposed,  since  every  proposi¬ 
tion  of  which  we  are  aware  for  this  purpose  has  provided 
for  special  licenses  in  cases  where  there  might  be  need  of 
unusual  power  for  experimental  purposes.  The  main  thing 
is  to  keep  so  close  a  hand  on  stations  of  every  kind  that, 
when  the  hour  of  need  comes,  all  interference  can  be 
stopped  at  a  minute’s  notice. 

By  the  provisions  which  have  already  been  proposed  re¬ 
garding  operation  of  stations  at  widely  differing  wave¬ 
lengths  it  may  be  ultimately  possible  to  reduce  the  calls  for 
silence  to  a  very  inconsiderable  number,  but  at  present  it 
is  only  too  evident  that  tuning  out  has  very  serious  limita¬ 
tions,  particularly  when  the  messages  most  necessary  to 
safety  come  from  the  relatively  weak  plants  carried  on 
shipboard.  Much  greater  power  than  these  now  have  is 
altogether  desirable.  National  regulation  can  and  must 
take  care  of  the  shore  stations.  To  deal  wuth  the  ships’ 
equipments  on  the  high  seas  requires  international  agree¬ 
ment  and  the  United  States  ought  to  seek  at  the  earliest 
possible  moment  an  agreement  whereby  fairly  uniform 
rules  can  be  established  for  the  conduct  of  the  business  and 
penalties  prescribed  for  the  violations  of  these  rules.  A 
very  brief  period  of  experience  will  show  what  rules  can  be 
safely  modified,  and  it  is  better  to  learn  the  lesson  thus  than 
to  have  it  driven  in  by  another  catastrophe,  as  it  surely  will 
be  if  there  is  any  hesitancy  in  making  and  enforcing  re¬ 
strictive  legislation;  and  if  we  may  venture  to  add  a  sug¬ 
gestion  in  way  of  strengthening  such  regulation,  it  is  to  the 
effect  that  the  severest  penalties  should  be  prescribed  and 
inflicted  for  the  sending  of  false  messages.  Wireless  com¬ 
munications,  coming,  as  it  were,  from  nowhere,  give  fearful 
facilities  for  mischief.  The  dreadful  experience  of  those 
who  had  friends  on  board  the  Titanic  and  believed  them 
saved  as  by  a  miracle  until  the  terrible  news  leaked  out 
should  never  be  repeated.  Someone,  perhaps  in  careless¬ 
ness,  perhaps  in  fear  or  in  greed,  sent  false  messages  of 
rescue.  Such  a  person,  if  proper  regulation  had  been 
passed,  ought  to  serve  a  long  term  in  a  federal  prison.  No 
measures  of  repression  are  too  severe  for  the  emergency 
before  us.  If  they  prove  to  weigh  too  heavily,  they  can  be 
cautiously  relaxed,  but  the  immediate  danger  lies  in  liberty 
turned  to  license. 
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MOTOR-ACCELERATING  CHARACTERISTICS. 

A  remarkably  accurate  and  convenient  method  for  observ¬ 
ing  the  acceleration  of  an  induction  motor  starting  from  rest 
is  described  by  Mr.  E.  R.  Shepard  in  an  article  in  this  issue. 
By  means  of  an  electrically  driven  tuning  fork  the  angular 
velocity  of  the  rotor  was  correctly  determined  at  time  in¬ 
tervals  corresponding  to  120  vibrations  per  second.  The 
acceleration  was  then  calculated  as  the  rate  of  change  of 
the  velocity  with  respect  to  time,  while  the  effective  me¬ 
chanical  torque  was  known  at  once  by  reason  of  its  direct 
proportionality  with  the  acceleration.  The  test  indicated 
that  the  torque  actually  exerted  by  the  rotor  is  somewhat 
less  than  would  be  determined  from  calculations  based  on 
the  well-known  circular  current  locus  of  the  induction  mo¬ 
tor.  The  method  of  making  tests  is  fundamentally  so  devoid 
of  possible  errors  that  the  results  obtained  may  well  be  con¬ 
sidered  beyond  criticism  as  to  accuracy.  However,  accu¬ 
racy  in  observation  of  results  does  not  insure  accuracy  in 
the  production  of  results.  That  is  to  say,  the  observed  fact 
that  the  accelerating  torque  e.xerted  by  a  certain  motor  does 
not  correspond  throughout  the  whole  range  to  the  calcu¬ 
lated  value  for  the  torque  cannot  be  accepted  as  conclusive 
proof  that  the  calculations  are  in  error.  It  is  highly  prob¬ 
able  that  the  condition  of  constant  impressed  primary  emf. 
tacitly  assumed  in  the  calculations  was  not  maintained  while 
the  tests  were  being  conducted,  so  that  the  discrepancy  be¬ 
tween  calculations  and  tests  can  be  interpreted  with  equal 
propriety  as  showing  either  defects  in  the  test  conditions  or 
inaccuracies  in  the  calculations,  the  probabilities  being  that 
the  former  were  of  at  least  as  great  importance  as  the 
latter. 


DAYLIGHT. 

A  recent  lecture  by  Prof.  E.  L.  Nichols  before  the  Frank¬ 
lin  Institute  gives  an  extremely  interesting  summary  of 
his  numerous  recent  researches  regarding  daylight.  It  is 
hard  for  the  average  person  to  realize  the  actual  qualities 
of  daylight  or  the  variations  which  take  place  from  hour 
to  hour.  Our  perception  of  color,  while  very  sensitive  in 
the  comparative  sense,  cannot  be  said  to  conform  to  any 
absolute  standards.  If  one’s  memory  for  colors  were  as 
keen  as  it  is  for  smells,  it  would  be  extremely  easy  to  see 
the  difference  between  a  given  fabric,  for  example,  in  the 
forenoon  and  in  the  late  afternoon.  In  point  of  fact,  as 
Professor  Nichols  shows,  the  difference  may  be  as  great 
as  that  between  the  light  of  an  arc  lamp  and  that  of  a 
candle  flame.  What  is  still  more  curious,  the  color  of 
daylight  does  not  vary  in  a  regular  way,  the  intensity  in 
the  violet  falling  off  rapidly  all  day,  while  that  in  the 
other  parts  of  the  spectrum  rises  and  falls,  each  color 
following  a  law  of  its  own.  Consequently,  when  one 
attempts  to  define  average  daylight  the  problem  becomes  an 
enormously  complicated  one.  The  marvel  of  it  all  is  that 
with  such  variations  the  human  eye  works  as  admirably  as 
it  does.  In  full  daylight  the  illumination  may  run  up  to 
5000  or  10,000  ft.-candles  in  midsummer,  while  artificial 
lighting  often  runs  below  i  ft.-candle,  and  one  can  see 
fairly  well  after  the  eye  has  reached  a  reasonable  stage  of 
adaptation  even  with  a  small  fraction  of  this  meager 
amount.  But,  as  Prof.  Nichols  points  out,  there  is  a  limit 
even  to  the  tolerance  of  the  eye  for  daylight,  and  in  the 


presence  of  bright  reflected  ,^|[ht  from  snow  or  glaring 
pavements  the  limit  of  tolerance  is  easily  passed,  perhaps 
from  sheer  increase  of  luminous  energy,  which  may  be 
very  large  from  a  snow-covered  surface,  or  from  the  un¬ 
wonted  direction  of  the  reflected  light  which  falls  upon  the 
part  of  the  retina  ordinarily  adapted  for  comparatively  dim 
light,  or  from  a  combination  of  these  two  causes.  One 
of  the  remarkable  evidences  of  the  age-long  adaptation 
of  the  eye  to  its  environment  is  the  fact  that  the  maxi¬ 
mum  of  the  eye’s  luminosity  curve  is  not  far  from  the 
point  of  maximum  energy  of  solar  radiation.  Most  recent 
investigators,  however,  place  these  maxima  further  apart 
than  does  Professor  Nichols,  the  curves  of  Abbott  showing 
that  in  the  normal  spectrum  the  maximum  of  solar  energy 
rises  considerably  further  up  into  the  blue.  This  phase 
of  the  matter  therefore  is  left  a  little  uncertain,  but  the 
broad  fact  still  stands  out  that  the  eye  has  adapted  itself 
admirably  upon  the  whole  to  daylight  conditions,  perhaps 
involving,  however,  those  twilight  conditions  in  which  in 
the  early  history  of  the  race  acute  vision  was  probably  of 
more  importance  than  it  is  now.  In  the  same  way  there  is 
very  little  doubt  that  the  eye  has  adapted  itself  to  receive 
unharmed  pretty  much  the  entire  range  of  radiations  which 
are  furnished  in  any  considerable  magnitude  by  the  sun. 

We  must  take  rather  strong  exception  to  Professor 
Nichols’  picturesque  but  careless  statement  that  a  mere 
glance  at  certain  artificial  lamps  will  endanger  the  eye¬ 
sight  owing  to  the  reception  of  unwonted  radiation  in 
the  ultra-violet.  The  results,  in  so-called  ophthalmia  elec- 
trica,  are  familiar  and  have  been  observed  more  or  less 
frequently  ever  since  arc  lamps  were  put  into  service,  but 
they  require  much  more  than  a  glance,  are  comparatively 
trivial,  and  we  do  not  recall  any  reported  case  in  which 
the  superficial  injuries  received  did  not  disappear  within  a 
few  days.  The  affection  is  usually  of  the  nature  of  a  slight 
sunburn  which,  while  unpleasant,  does  not  deserve  the 
malediction  here  leveled  at  it.  The  cause  of  the  curious 
selective  absorption  of  the  atmosphere  to  which  Professor 
Nichols  draws  attention  deserves  most  thorough  investiga¬ 
tion.  The  explanation  suggested  due  to  Professor  Very  is 
certainly  in  keeping  with  some  of  the  troublesome  facts. 
This  is  that  with  the  effect  of  the  solar  rays  in  ionizing 
the  upper  air  there  is  a  marked  change  in  the  constitution 
of  the  molecules  which  produce  the  selective  reflection  of 
absorption  which  is  observed,  a  change  in  complexity,  per¬ 
haps  in  the  water  molecules  present  in  the  atmosphere, 
which  varies  not  only  with  the  hours  which  have  elapsed 
since  sunrise  but  with  the  temperature.  Such  changes  in 
structure  due  to  the  ultra-violet  radiation  which  strikes  the 
atmosphere  seem  to  be  unpleasantly  evident  in  wireless 
telegraphy.  Nobody  yet  knows  much  about  the  constitution 
of  the  upper  atmosphere  or  about  the  nature  of  the  radia¬ 
tion  received  by  it,  and  the  subject  is  one  which  demands 
rigorous  investigation.  Certainly  the  effect  of  the  air  in 
modifying  solar  radiation  is,  as  Professor  Nichols  shows, 
of  the  most  extraordinary  character.  A  modifying  in¬ 
fluence  of  great  interest  which  he  points  out  is  the  indirect 
effect  of  the  earth’s  own  surface  in  furnishing  a  portion 
of  what  we  call  daylight,  an  effect  sufficiently  great  to 
change  materially  at  certain  times  and  seasons  the  condi¬ 
tion  of  the  aggregate  of  light  which  we  receive. 
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HEARING  ON  OLDFIELD  PATENT  BILL.  opinion  that  the  decision  of  the  Supreme  Court  in  the 

-  JJick  case  is  absolutely  equitable  and  then  went  on  to 

At  a  hearing  on  April  24  before  the  House  of  Repre-  analyze  the  several  forms  of  restriction  or  control  of 
sentatives  committee  on  patents,  in  \\  ashington,  if.  C.,  patented  articles.  There  is  first  the  right  of  contract, 
to  consider  Chairman  Oldfield’s  last  bill  recodifying  the  quite  outside  of  the  patent  itself.  Second,  it  is  possible  to 
patent  laws,  H.  R.  23,417,  introduced  on  April  16,  many  stipulate  the  kind  of  supplies  or  accessories  to  be  used 
interests  affected  by  these  proposed  changes  had  their  with  a  patented  article,  as  in  the  Dick  case.  In  the  third 
spokesmen  present.  Patent  attorneys  and  lawyers  were  case,  it  is  possible  to  require  the  purchaser  to  buy  the 
present  in  full  force,  but  apparently  the  inventor  had  little  accessories,  which  are  part  of  the  patented  article  itself, 
representation.  We  understand,  however,  that  Chairman  from  the  patentee,  as  for  example  in  the  case  of  phono- 
Oldfield  will  make  an  effort  to  secure  the  testimony  of  graph  repair  parts.  Fourth,  the  patentee  may  absolutely 
inventors.  fix  the  resale  price. 

1  he  hearing  was  devoted  mainly  to  a  consideration  of  Under  these  forms  of  restriction,  now  lawful,  there  have 
Section  17  of  the  bill,  which  provides  for  compulsory  been  built  up  many  kinds  of  business,  such  as  the  manu- 
license  and  working  after  the  first  four  years,  and  Section  facture  of  razors,  carpet  sweepers,  sewing  machines, 
32,  which  forbids  the  attachment  of  restrictions  to  the  sale  vacuum  cleaners,  talking  machines,  etc.  In  1900  the  Edison 
or  lease  of  a  patented  article  or  process.  company  began  with  the  policy  of  selling  through  small 

.Vlr.  Pletcher  H.  Gihbs,  vice-president  of  Shea,  Smith  &  dealers,  with  a  fixed  resale  price,  and  now  it  has  11,130 
Company,  of  Chicago,  and  chairman  of  the  National  Cata-  dealers  under  contract,  whom  it  supplies  through  lit  job- 
logue  C  ommission,  spoke  for  the  retail  stationers  and  oh-  l)ers.  These  dealers  are  typified  by  small  druggists,  hard- 
jected  to  any  change  in  the  law  which  now  enables  the  ware  dealers  and  country  merchants.  The  present  plan,  in 
manufacturer  of  a  patented  article  to  fix  the  resale  price.  Mr.  Dyer’s  opinion,  is  of  great  mutual  advantage  to  the 
This,  he  said,  helps  the  retailer  in  maintaining  profitable  Edison  company,  the  jobbers  and  the  dealers, 
prices  and  tends  toward  the  establishment  of  uniform  Mr.  Horace  Pettit,  of  the  New  York  and  Philadelphia 
standard  prices  all  over  the  country,  without  violating  the  bar,  appearing  in  behalf  of  the  Victor  Talking  Machine 
anti-trust  laws.  As  an  example  he  cited  a  w’ell-known  C'ompany,  said  that  his  client  would  prefer  to  see  the 

brand  of  fountain  pens  which  sell  for  $3-5o  each,  and  said  fundamental  law  left  as  it  is.  He  pointed  out  that  the 

that  whether  the  purchaser  regards  this  price  as  reasonable  constitutional  law^  grants  the  inventor  a  full  monopoly  and 
or  not,  there  is  always  the  satisfaction  of  knowing  the  pen  tiid  argued  that  we  cannot  lawfully  curtail  the  inventor  in 
cannot  be  purchased  anywhere  for  less.  The  cancellation  tb^  complete  enjoyment  of  his  exclusive  privilege.  In  his 
of  this  privilege  of  fixing  the  resale  price  will  tend,  in  his  opinion,  the  inventor’s  monopoly  must  be  exclusive  for 
opinion,  to  impose  a  hardship  on  the  small  retail  dealer,  whatever  period  Congress  sees  fit  to  grant,  w’ith  no  imposi- 
due  to  illegitimate  price  cutting  by  competitors  who  are  tion  of  restrictions  such  as  compulsory  license.  Reference 
ignorant  of  the  real  cost  of  doing  business.  was  made  to  the  decision  in  Bement  vs.  the  National  Har- 

Mr.  l-rank  L.  Dyer,  president  of  1  homas  A.  Etlison,  j-^w  Company  (186  U.  S.,  70).  Resale  prices  on  patented 

Incorporated,  of  Orange,  N.  J.,  spoke  in  behalf  of  the  articles,  taken  as  a  whole,  he  believes  are  reasonable  and 

I'.dison  organization  and  also  as  a  patent  attorney  and  in-  fair,  and  the  largest  profit  goes  to  the  retailer  in  most 
ventor.  He  approves  of  .Section  ii  of  the  bill,  which  pro-  cases.  Compulsorv  license  will  do  little  harm,  in  his 
vides  for  a  patent  bar.  and  recommends  that  it  be  passed.  opinion,  because  it  will  not  be  operative  in  a  practical 
In  his  opinion  the  provision  for  compulsory  license  and  sense,  and  he  asserted  that  during  the  long  English  ex¬ 
working  after  a  limited  period  would  be  fair  and  equitable  perience  under  such  a  provision  of  law  but  one  or  two 
in  many  instances,  but  might  work  a  hardship  in  others.  cases  are  on  record  where  the  court  ordered  the  issuance 
As  an  example  of  the  latter  an  inventor  might  lack  the  of  a  license, 
funds  necessary  to  work  a  valuable  invention,  and  thus 
be  compelled  to  grant  a  license  at  terms  below  its  real 

worth.  The  .second  paragraph  of  Section  32,  to  which  he  SYMPOSIUM  UPON  PATENTS  BEFORE  THE 
next  referred,  is  as  follows: 

“.‘\ny  person  who  purchases  of  the  owner  of  a  patent,  SOCIETY  OF  CHEMICAL  INDUSTRY, 

or  of  any  interest  therein,  any  machine,  manufacture  or 

ct)mposition  of  matter  covered  by  such  patent  shall  have  I  he  regular  monthly  meeting  of  the  New  York  Section 
the  unrestricted  right  to  use,  vend  or  lease  to  others  to  be  of  the  Society  of  Chemical  Industry  was  held  jointly  with 
used  the  specific  thing  so  purchased  without  liability  to  the  New  York  Sections  of  the  American  Chemical  Society 
action  for  infringement;  and  it  shall  not  be  lawful  to  insert  and  the  American  Electrochemical  Society  on  April  19  in 
a  condition  in  any  contract  relating  to  the  sale,  lease  or  the  Chemists’  Building,  New  York,  and  was  devoted  to  a 
license  to  use  any  article  or  process  protected  by  a  patent  symposium  upon  patents.  Three  papers  were  presented, 
or  patents  the  effect  of  which  will  be  to  prohibit  or  restrict  one.  entitled  “The  Inventor,  the  Public  and  the  Law,”  by 
the  purchaser,  lessee  or  licensee  from  using  any  article  or  Mr.  W  alter  F.  Rogers,  president  of  the  Patent  Law  Asso- 
class  of  articles,  whether  patented  or  not.  or  any  patented  ciation  of  Washington,  D.  C. ;  another,  entitled  “Patents  in 
process  supplied  or  owned  by  any  person  other  than  the  Their  Relation  to  the  Chemical  Industry.”  by  Dr.  Bernard 
.seller,  lessor  or  licensor  or  his  nominees;  and  it  shall  not  be  Herstein,  technical  expert  of  the  Tariff  Board,  W^ashington, 
lawful  to  insert  a  condition  in  any  contract  relating  to  the  D.  C.,  and  a  third,  entitled  “The  Abuses  of  Our  Patent 
.sale,  lease  or  license  to  use  any  article  or  process  protected  System,”  by  Dr.  L.  H.  Baekeland,  president  of  the  American 
by  a  ])atent  or  patents  the  effect  of  which  will  be  to  reejuire  Institute  of  Chemical  Engineers. 

the  purchaser,  lessee  or  licensee  to  acquire  from  the  seller.  Mr.  Rogers’  paper  dealt  at  considerable  length  with  the 
lessor  or  licensor  or  his  nominees  any  article  or  class  of  origin  of  patents  nearly  300  years  ago  in  Great  Britain, 
articles  not  protected  by  the  patent,  and  any  such  condition  and  described  the  purposes  and  the  evolution  of  the  English 
shall  be  null  and  void  as  being  in  restraint  of  trade  and  con-  law.  American  patent  laws,  he  pointed  out,  were  based 
trarv  to  public  policy.”  fundamentally  upon  the  earlier  English  laws,  but  with  cer- 

Mr.  Dver  pointed  out  that  the  second  and  third  clauses  tain  important  exceptions.  The  constitutional  purpose  of  the 
of  this  paragraph  are  taken  from  the  British  law.  but  there  framers  of  the  first  United  States  patent  law,  in  1790,  was 
is  omitted  another  provision  of  that  law  under  which  the  to  encourage  domestic  invention.  The  grant  of  a  patent  by 
purchaser  may  buy  outright,  subject  to  no  restriction  what-  the  government  confers  upon  the  inventor  a  monopoly  for 
ever,  but  presumably  at  a  higher  price.  He  expressed  the  seventeen  years.  This  does  not  in  effect  bestow  upon  the 
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inventor  any  natural  rights  which  he  did  not  before  possess, 
nor  does  the  government  confer  upon  the  inventor  any  prop¬ 
erty  right  which  was  not  before  in  existence,  but  it  simply 
excludes  all  others  from  the  right  to  manufacture,  use, 
vend  or  sell  the  invention  during  the  life  of  the  patent. 
This  act  of  exclusion  confers  upon  the  inventor  the  sole  title 
to  the  before-mentioned  rights  and  should  be  regarded  as 
property  in  the  ordinary  sense  of  the  word.  The  paper  then 
took  up  the  interpretation  of  the  existing  patent  laws  in 
several  noted  decisions,  including  the  case  of  the  United 
States  vs.  the  American  Bell  Telephone  Company,  167 
U.  S.,  224;  also  the  case  of  the  Continental  Paper  Bag 
Company  vs.  the  Eastern  Paper  Bag  Company,  210  U.  S. 
405,  and  the  case  of  the  Rubber  Tire  Wheel  Company  vs. 
the  Milwaukee  Rubber  Works  Company,  154  I'ed.  Rep.,  358. 
One  of  the  defects  in  the  present  system,  the  paper  pointed 
out.  is  the  lack  of  a  single  court  of  patent  appeals.  Xu- 
merous  abuses  under  the  present  system  arise  from  the  fact 
that  there  are  now  nine  circuit  courts  of  appeal,  and  it  is 
within  the  possibilities  that  eight  circuits  will  uphold  a 
j)atent  while  the  ninth  does  not,  thus  permitting  an  in¬ 
fringer  to  manufacture  a  patented  article  in  the  ninth  cir¬ 
cuit  without  restriction  and  sell  it  in  all  circuits.  'I'here  are 
also  serious  abuses  in  the  present  rules  of  practice  in  courts 
of  ccpiity,  but  the  preliminary  steps  for  reform  in  this 
direction  are  already  in  charge  of  a  committee  which  will 
report  to  the  Supreme  Court.  The  proposal  to  introduce 
compulsory  license  and  working  is  objected  to  on  the  ground 
that  the  inventor's  right  to  manufacture,  use,  vend  or  sell 
his  invention  is  a  natural  right  conferred  by  the  common 
law,  which  the  granting  of  a  jjatent  did  not  affect,  it  merely 
excluding  others  from  that  right  within  the  life  of  the 
patent.  Compulsory  license  or  working  will  in  effect  reduce 
the  term  of  the  grant  to  the  inventor  and  invade  his  natural 
right  to  keep  the  inventioti  a  perpetual  secret  if  he  so 
desires.  The  paper  closed  with  an  analysis  of  the  provisions 
contained  in  the  patent  bill  introduced  in  the  House  of 
Representatives  on  .\pril  16  (H.  R.  23,  417)  by  Mr.  Old¬ 
field.  of  Arkansas,  chairman  of  the  House  committee  on 
patents.  Briefly,  the  author  concluded  that  the  reforms 
most  needed  embrace  the  revision  of  equity  practice,  the 
creation  of  a  single  court  of  patent  appeals,  the  establish¬ 
ment  of  more  effective  means  to  reach  the  wilful  infringer 
and  much  better  systematization  of  the  information  and 
knowledge  stored  in  the  Patent  Office. 

The  paper  by  Dr.  Herstein  dealt  with  the  statistics  of 
domestic  patents  which  relate  to  the  chemical  industry.  He 
presented  several  tables  classifying  the  patents  in  the  major 
branches  of  the  art.  and  laid  emphasis  on  the  predominance 
of  foreigners  in  this  field.  It  was  pointed  out  that  98  per 
cent  of  the  (ier-nan  apiilications  for  United  States  patents 
are  assigned  to  (ierman  firms  and  not  worked  in  this 
country.  In  fact,  most  of  these  assigned  patents  are  in  the 
control  of  four  large  German  firms.  Under  the  German 
law  it  is  necessary  for  an  inventor  to  protect  both  the 
orocess  and  the  product,  but  under  the  United  States  law 
the  inventor  need  f)atent  only  the  product.  The  practical 
result  is  seen  in  the  fact  that  so  many  .\merican  patents 
are  issued  to  residents  of  Germany,  who  work  their  inven¬ 
tions  at  home  and  obtain  a  patent  over  here  merely  to 
prevent  working  in  this  country.  Dr.  Herstein  pointed  out 
that  this  has  had  a  noticeable  effect  on  the  development  of 
the  chemical  industry  in  the  United  States,  and  gave  as 
his  opinion  that  patent  reform  is  as  essential  as  tariff  re¬ 
form  to  a  reasonable  development  of  the  chemical  industry 
in  this  country. 

Dr.  Baekeland  in  his  paper  on  patent  abuses  pointed  out 
that  the  patent  laws  are  fundamentally  for  the  benefit  of  the 
nation,  instead  of  any  given  class,  and  compared  the  very 
large  industrial  development  of  nations  which  have  liberal 
patent  laws,  like  the  United  States,  Germany  and  England, 
with  the  stunted  development  in  the  Latin  countries,  where 
the  patent  laws  arc  much  less  favorable  to  the  inventor  or 


possibly  there  is  no  patent  law  whatever.  In  the  author’s 
opinion  the  Dick  decision  meant  only  that  the  owner  of  a 
patent  had  the  same  privileges  as  any  other  owner  of 
private  property.  The  paper  pointed  out  that  the  real 
difficulty  with  the  present  system  appears  when  the  inventor 
attempts  to  enforce  the  right  which  the  patent  bestows  upon 
him,  and  the  patent  law  as  it  now  operates  is  of  tremendously 
effective  advantage  to  the  large  corporations,  lawyers  and 
experts.  Dr.  Baekeland  in  his  paper  referred  to  a  recent 
conversation  between  two  chemical  experts  in  reference  to 
a  new  patent  which  was  about  to  be  contested ;  the  experts 
were  congratulating  each  other  that  the  probable  litigation 
w'ould  mean  to  each  an  income  of  at  least  $5,000  a  year 
for  at  least  five  years  and  would  afford  them  an  opportunity 
to  learn  much  organic  chemistry.  In  fact,  this  seems  to 
illustrate  the  way  in  which  some  e.xperts  gain  their  knowl¬ 
edge.  One  of  the  most  serious  abuses  under  existing  con¬ 
ditions  is  the  very  great  cost  of  prosecuting  an  infringe¬ 
ment  or  conducting  a  defense.  This  works  heavily  against 
the  poor  inventor,  and  means  in  effect  that  a  patent  is  of 
comparatively  small  value  in  any  case  unless  the  owner  is 
fortunate  enough  to  have  considerable  capital  to  defend  it. 
The  abuses  which  have  grown  out  of  the  establishment  in 
1891  of  nine  circuit  courts  of  appeal,  instead  of  a  single 
court,  were  gone  over  in  some  detail,  and  again  it  was 
shown  that  the  successful  litigant  must  absolutely  be  pro¬ 
vided  with  a  large  amount  of  capital.  Dr.  Baekeland  in¬ 
dorsed  the  proposal  for  a  single  court  of  patent  appeals  and 
the  reform  of  equity  procedure.  Among  other  abuses  are  the 
j)resent  practice  of  taking  testimony  before  a  referee  and  the 
almost  indiscriminate  admission  to  the  records  of  volumes 
of  matter  that  seems  irrelevant,  which  is  entered  to  prolong 
litigation.  There  is  great  need  of  modifying  this  practice 
and  placing  a  responsible  judge  in  charge  of  each  case, 
requiring  testimony  to  be  taken  in  his  presence.  Dr.  Baeke¬ 
land  did  not  advise  the  taking  out  of  patents  unless  the 
patentee  has  ample  funds  to  defend  subsequent  litigation. 
He  also  believed  that  most  patents  sell  for  less  than  their 
whole  cost,  and  pointed  out  that  it  is  now  the  corporation 
rather  than  the  inventor,  as  a  rule,  that  derives  the  reward 
of  invention.  In  view  of  the  inability  on  the  part  of  the 
several  interests  involved  in  the  patent  situation  to  agree 
on  needed  reforms.  Dr.  Baekeland  believed  that  the  appoint¬ 
ment  of  a  patent  commission  by  the  President  of  the  United 
States,  to  investigate  thoroughly  the  whole  situation  and 
report,  is  highly  desirable.  This  is  the  position  which  has 
been  taken  by  the  Inventors’  Guild  and  the  .American  In¬ 
stitute  of  Chemical  Engineers. 

The  discussion  was  opened  by  Dr.  Maximilian  Toch,  who 
dwelt  upon  the  abuses  brought  out  in  Dr.  Herstein’s  paper 
relating  to  the  suppressed  development  of  the  chemical  in¬ 
dustry  in  America  under  ])resent  patent  laws. 

The  second  speaker  was  Mr.  W.  H.  Swenarton,  who 
offered  a  general  defense  of  the  existing  laws  and  practices. 
He  objected  to  the  German  method  of  publishing  patent 
claims  in  advance  of  issue,  saying  that  this  would  tend  to 
place  the  poor  inventor  in  the  clutches  of  the  large  corpora¬ 
tions.  riie  effect  of  the  Dick  case,  in  his  opinion,  is  very 
greatly  exaggerated,  and  the  Sherman  anti-trust  law  as 
applied  to  patent  monopolies  is  entirely  adequate  to  clear  up 
any  abuses  which  may  now  exist.  Mr.  Swenarton  also  ex 
pressed  the  view  that  patent  litigation  in  the  State  of  X’ew 
York  is  far  from  being  delayed  and  long-drawn-out  and  in 
reality  is  very  prompt.  Quick  action  and  proper  following 
up  of  litigation  are  much  more  needed,  in  his  opinion,  than 
changes  in  the  fundamental  law  or  court  procedure. 

Mr.  C.  F.  Carrier  spoke  for  the  young  inventor  and 
stated  that  the  great  difficulty  is  that  of  determining  whether 
a  given  field  is  open.  It  had  been  his  experience  that  a 
year  or  so  after  the  issue  of  a  patent,  during  which  interval 
commercial  operations  have  been  commenced,  some  issue  is 
raised  and  litigation  startetl  which  possibly  annuls  the 
patent.  He  saw  great  need  of  much  more  thorough  searches 


884 


ELECTRICAL  WORLD. 


VoL.  59,  No.  17. 


to  cieteriiiine  the  question  of  the  inventor's  priority,  and  felt 
that  the  inventor’s  title  should  be  made  substantially  secure 
before  the  patent  is  issued,  instead  of  through  expensive 
litigation  afterward.  Mr.  Carrier  also  submitted  a  proposal 
that  the  government  should  become  sponsor  for  the  validity 
of  a  patent,  or  defend  an  action  brought  against  it,  after 
this  plan  of  thorough  searches  has  been  placed  in  operation. 

A  w'ritten  communication  from  Mr.  John  C.  Pennie 
pointed  out  that  there  is  imminent  danger  of  the  passage  of 
harmful  legislation  by  the  present  Congress,  and  urged 
that  action  should  be  taken  to  safeguard  the  interests  of  all 
concerned. 

Dr.  Baekeland  responded  to  Mr.  Swenarton’s  defense 
of  existing  conditions,  and  stated  that  seven  or  eight  of  his 
applications  in  Germany  cost  him,  all  told,  less  than  one 
interference  case  in  the  United  States,  and  only  one  of  the 
German  applications  referred  to  was  rejected.  He  described 
the  German  procedure  as  being  both  simple  and  satisfactory. 


IOWA  ELECTRICAL  ASSOCIATION  JOINS  N.  E.  L.  A. 


By  Tclcgraf'li. 

At  the  session  on  Wednesday  of  the  annual  convention 
of  the  Iowa  Electrical  Association  at  Des  Moines,  it  was 
voted  unanimously  to  affiliate  with  the  National  Electric 
Light  Association.  By  a  resolution  presented  by  Mr.  Austin 
Burt,  of  Waterloo,  the  association  approved  the  proposed 
affiliation,  directed  the  executive  committee  to  formulate 
the  necessary  changes  in  the  constitution,  and  instructed 
the  president  to  call  a  special  meeting  to  be  held  after  a 
period  of  ten  days  or  more  has  elapsed  for  consideration  of 
the  revised  constitution  providing  for  affiliation.  The  reso¬ 
lution  was  debated  in  executive  session,  and  its  passage  was 
greeted  with  applause.  The  Iowa  association  has  been  one 
of  the  more  enterprising  and  progressive  of  the  state  asso¬ 
ciations.  About  160  delegates  attended  the  first  day’s 
sessions.  President  H.  C.  Blackwell,  of  Davenport,  pre¬ 
siding.  Several  committee  reports  and  papers  were  pre¬ 
sented,  of  which  an  account  will  be  given  in  our  issue  of 
next  week.  .\n  excellent  electric  sluiw  is  a  feature. 


ANNUAL  REPORT  OF  GENERAL  ELECTRIC 
COMPANY. 


I'he  twentietli  annual  report  of  the  General  Electric 
Company,  covering  operations  for  the  year  ended  Dec.  31. 
1911,  shows  a  decrease  of  $292,887  in  net  profits  for  the 
year  as  compared  with  profits  in  1910,  when  returns  were 
the  best  in  the  history  of  the  company.  The  business  of  the 
company  in  1911  compares  with  that  in  1910  as  shown  in 
the  table  herewith. 

.\s  in  previous  years,  the  cost  of  sales  includes  the  cost 
and  expenses  of  development,  manufacturing,  selling, 
administration  and  patents,  and  also  depreciations  in  fac¬ 
tory  idants  and  book  accounts. 

The  earnings  shown  do  not  include  the  business  of  the 
I'ort  Wayne  Electric  Works  and  tlic  Sprague  Electric 
Gompanv,  title  to  the  properties  of  which  was  taken  on 
Tune  I.  1911.  by  the  General  Electric  Company,  but  the 
assets  and  liabilities  of  these  companies,  now  dissolved,  are 
included  in  the  balance  sheet  accompanying  the  report, 
noted  below.  These  changes  have  resulted  in  the  addition 
of  $1,517,335.81  to  the  assets  of  the  General  Electric  Com¬ 
pany.  $276,610.72  to  its  liabilities  and  $1,240,725.09  to  its 
surplus.  The  surplus  taken  over  from  the  Fort  Wayne 
and  Sprague  companies  combined  with  the  General  Elec¬ 
tric’s  $4,756,461.61  surplus  for  the  year  made  a  total 
increase  in  surplus  of  $5,997,186.70.  which  with  the  surplus 
of  $23,022,705.82  on  Jan.  1.  1911,  made  a  total  surplus  of 
$29.o19,8()2.52  on  Dec.  31.  1911. 


The  number  of  orders  received  in  1911  was  388,520,  as 
compared  with  338,272  in  1910.  President  Coffin,  in  his 
report  to  the  stockholders,  commenting  upon  the  decrease  in 
net  profits  shown  at  the  end  of  the  year,  in  spite  of  this 
increase  in  orders,  calls  attention  to  strong  competition  and 
to  heavy  expenses  incurred  in  promoting  campaigns  for  the 
sale  of  appliances.  He  says  in  part :  “Substantial  increases  in 
the  sales  departments  were  made  during  the  year  to  place 
these  dejiartments  in  a  position  thoroughly  to  exploit  the 
steadily  increasing  variety  of  electrical  appliances  manu- 


COMPARISON  OF  EARNINGS. 


1911.  i 

1 

1910. 

Sales  billed.  . 

$70,383,854.34  j 
62,460.557.36  1 

$71 ,478,557.66 
63,134,601.63 

Profit  from  sales . 

$7,923,296.98  | 

$8,343,956.03 

Add  interest  and  discounts,  royalties  and 
sundry  profits . 

1,358,859.68  i 

1 ,370,928.57 

$9,282,156.66 
371,015.07  ! 

$9,714,884.60 

717,395.02 

$8,911,141.59 

$8,997,489.58 

-Add  income  from  securities  owned,  profit 
on  sale  of  securities  and  net  apprecia¬ 
tion  of  stocks  and  bonds . 

1,651,664.02 

1,858,202.55 

Net_profit  for  the  year . 

Dividends  paid . 

$10,562,805.61 

5,806,344.00 

1  $10,855,692.13 
5,214,368.00 

Surplus  for  the  year . 

$4,756,461 .61 

$5,641,324.13 

factored  by  the  company  and  to  provide  for  the  growth  in 
number  and  complexity  of  orders  received.  This  has  re¬ 
sulted  in  increased  selling  expenses,  which  have  been  still 
further  augmented  as  a  result  of  the  severe  competition  in 
nearly  every  branch  of  the  business.  The  tonnage  output 
of  the  factories  w-as  greater  than  in  the  previous  year,  but, 
owing  to  reduction  in  selling  prices,  the  sales  billed  were 
less.” 

The  company  expended  $769,842.44  during  the  year  for 
the  purchase  of  sundry  patents,  for  applications  and  licenses 
under  patents,  patent  litigation  and  miscellaneous  expenses. 
The  book  value  of  the  securities  owned  by  the  company 
was  placed  at  $28,707,843.22  at  Dec.  31,  1911,  and  the  book 
value  of  current  accounts  and  notes  receivable  at  that  date 
was  $19,084,105.81  after  allowance  for  losses  and  adjust¬ 
ments.  Of  this  amount  the  total  face  value  of  unsettled 
accounts  originating  prior  to  Jan.  i,  1911,  w'as  $871,514.80. 
There  was  also  due  from  affiliated  manufacturing  and  cell¬ 
ing  companies  $2,891,760.79,  making  a  total  face  value  of 
all  notes  and  accounts  receivable  of  $21,975,866.60.  The 
book  value  and  land  area,  in  acres,  of  factory  plants,  at 
Dec.  31,  1911,  is  given  herewith. 


HOOK  VALUE  AND  ACREAGE  OF  FACTORY  IM  ANTS. 


Plant.  ' 

FJook  Value.  * 

1 

.Acres. 

Schenectady  . 

$9,125,720.24 

.136 

Lynn . 

4,283.763.29 

185 

Pittsfield . 

2,148,699.46  1 

64 

Lamp  Works . 

1 ,314,871  82 

14 

Kric . 

1,355,834.28 

.100 

Fort  Wayne . 

938,102.37  1 

1.1 

Sprague . 

371,930.34 

<> 

Total . 

$19,538,921.80  i 

921 

The  manufacturing  floor  area  represented  by  these  plants 
was  9.770,000  sq.  ft.  The  number  of  employees  at  the  end 
of  the  year  was  41,300,  which  includes  those  in  the  com¬ 
mercial  and  administrative  departments  in  addition  to  those 
in  the  manufacturing  and  engineering  departments,  pre- 
\  ions  reports  show’ing  only  the  number  of  employees  in 
these  last  two  branches  of  the  business. 

The  report  shows  that  on  June  i,  1911,  the  gold  debenture 
bonds  of  1907  became  convertible,  at  par,  into  the  capital 
stock  of  the  company,  and  that  between  that  date  and 


April  27,  1912. 
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Dec.  31,  1911,  bonds  to  the  value  of  $12,154,000  were  thus 
converted.  The  bonds  of  the  1907  issue  left  outstanding 
were  $721,000.  As  a  result  of  this  conversion  $77,335,200 
of  the  $80,000,000  authorized  capital  stock  was  outstanding 
at  Dec.  31,  1911,  $1,912,133.33  was  unissued,  and  the  bal¬ 
ance,  $752,666.67,  was  reserved  against  debentures.  The 
company  paid  quarterly  dividends  at  the  rate  of  8  per  cent 
per  annum  during  the  year. 

The  condensed  balance  sheet  as  of  Dec.  31,  1911,  in¬ 
cluding  the  accounts  of  the  Fort  Wayne  Electric  Works  and 
the  Sprague  Electric  Works,  showed  total  assets  of 
$115,399,131.42,  of  which  stocks  and  bonds  held  represented 
$28,707,843;  merchandise  inventories,  $26,429.9!^;  cash. 
$17,898,709;  notes  and  accounts  receivable,  $19,084,105,  and 
factory  plants,  $19,538,921.  Secured  liabilities  were 
$2,806,000;  current  liabilities,  $6,238,038,  and  capital  stock- 
issued,  as  above.  $77,335,200.  Attention  is  drawn  in  the 
report  to  the  dissolution  of  the  National  Electric  Lamp 
Company  and  subsidiaries,  operating  under  (leneral  Electric 
patents,  in  accordance  wdth  the  decree  entered  in  the  suit 
of  the  United  States  against  the  lamp  manufacturers  (noted 
in  the  Electrical  World,  Oct.  21,  1911,  page  980),  and  to 
the  taking  over  and  operation  of  these  properties  by  the 
General  Electric  Company  (noted  in  the  Electrical  World, 
March  2,  1912,  page  444.  and  April  13,  1912,  page  819). 

.\ccording  to  the  report  the  methods  of  conducting  the 
hnsincss  of  the  General  Electric  Company  in  all  of  its 
branches  are  believed  to  he  such  that  no  basis  for  criticism 
on  the  ground  of  violating  the  anti-trust  law  can  be  given. 


ELECTRIC-VEHICLE  POSSIBILITIES. 


Mr.  R.  Macrae,  of  the  contract  department  of  the  Com¬ 
monwealth  Edison  Company,  read  a  jiaper  on  "'rhe  Electric 
Vehicle:  Its  Present  Status  and  Future  Possibilities,”  be¬ 
fore  the  commercial  division  of  the  Commonwealth  Edison 
Company  Section  of  the  National  l£lectric  Light  Associa¬ 
tion  in  Chicago  on  April  16.  The  speaker  remarked  that 
there  are  between  2000  and  2500  electric  vehicles  in  use 
in  Chicago.  Assuming  that  each  requires  9  kw-hr.  of 
energy  daily,  it  may  be  taken  that  the  daily  consumption  is 
19,000  kw-hr.,  or,  say,  a  revenue  of  $750  a  day,  reckoning 
electricity  at  4  cents  a  kw-hr.  These  figures  give  some 
idea  of  the  importance  of  the  subject.  However,  to  go 
into  it  a  little  farther,  it  is  estimated  that  about  90.000 
horses  are  employed  on  the  streets  of  Chicago  daily  for 
commercial  purposes.  Figuring  6  kw-hr.  a  day  as  the 
equivalent  of  one  horse,  it  would  require  540,000  kw-hr.  a 
day  to  replace  all  the  horse-drawn  vehicles  by  electric 
vehicles.  At  4  cents  a  kw-hr.  this  would  amount  to  $2,160 
a  day,  or  $6,480,000  in  a  year  of  300  days. 

It  now  seems  to  be  proved  that  it  is  more  economical  to 
use  electric  vehicles  than  horse-drawn  wagons.  It  is  said 
that  one  5-ton  electric  truck  can  do  as  much  work  as  three 
teams.  That  means  a  saving  of  $12  a  day,  or  $3,600  a  year, 
which  is  about  the  price  of  one  truck.  It  is  a  significant 
fact  that  the  makers  of  trucks  are  quite  generally  turning 
to  the  manufacture  of  electric  machines.  There  is  a  great 
field  for  the  use  of  electric  delivery  wagons  by  small  trades¬ 
men.  Mr.  Macrae  told  of  one  man  who  paid  out  almost 
as  much  for  rubber-hoof  pads  when  he  used  a  horse-drawn 
delivery  wagon  as  he  does  now  for  electric  energy,  he 
having  substituted  the  modern  type  of  vehicle. 

Electrjc-service  companies  should  themselves  demon¬ 
strate  their  faith  in  the  electric  automobile.  While  they 
are  paying  out  money  for  horse  feed  it  is  hard  to  convince 
the  public  that  the  electric  vehicle  has  passed  beyond  the 
experimental  stage.  The  National  Electric  Light  Associa¬ 
tion  should  give  more  attention  to  the  electric  vehicle,  for 
there  is  still  some  room  for  improvement.  Probably  the 
electric  car  would  have  had  more  attention  from  the  central- 


station  people  in  the  past  if  it  had  had  something  to  do 
with  candle-power.  It  is  only  in  recent  years,  compara¬ 
tively.  that  the  fact  has  been  recognized  that  lighting  is  not 
the  only  end  and  aim  of  an  electric-service  company.  The 
speaker  made  the  remark  that  the  first  electric-vehicle 
catalogue  to  make  a  statement  of  the  power  required  for 
various  types  of  vehicles  made  its  appearance  only  a  few 
months  ago.  To  make  the  electric  vehicle  a  success,  its 
users  and  advocates  must  break  away  entirely  from  the 
tradition  of  the  livery  stable;  one  cannot  treat  a  storage 
battery  like  a  bale  of  hay  or  a  can  of  gasoline. 

In  the  discussion  Mr.  L.  A.  Ferguson  asserted  that  the 
field  for  the  gasoline  truck  is  the  long-haul  business  and 
the  field  for  the  electric  truck  is  the  short-haul  work.  In 
many  cases  the  two  can  be  combined,  as  where  a  department 
store  uses  the  gasoline  car  for  its  long  hauls  to  distributing 
points  from  which  electric  vehicles  radiate.  The  speaker 
remarked  that  it  is  “up  to”  the  central  station  to  advance 
the  cause  of  the  electric  vehicle.  'I'he  reason  is  simple. 
The  average  dwelling  apartment  in  Chicago  returns  a  rev¬ 
enue  to  the  company  of  $1.65  a  month,  while  a  pleasure 
vehicle  or  light  delivery  wagon  of  the  electric  type  will 
consume  energy  to  the  amount  of  $6.50  a  month.  A  small 
truck  will  require  $12  worth  of  electricity  monthly  and  a 
large  truck  $40  worth.  Mr.  Ferguson  also  told  of  a  de¬ 
partment  store  where  electric  vehicles  have  superseded 
special  messengers  for  the  “red-label”  special-delivery  rush 
packages  at  a  saving  of  $9  a  day. 

Mr.  Ernest  Lunn  pointed  out  that,  compared  with  other 
types  of  street-delivery  transportation,  electric  vehicles 
are  usually  cheaper  to  operate,  almost  always  more  reliable, 
and  invariably  cleaner.  The  use  of  an  electric  vehicle 
enables  the  delivery  man  to  work  harder  than  is  the  case 
with  the  horse-drawn  vehicle,  because  it  utilizes  his  labor 
to  better  advantage,  as  he  is  not  so  long  on  the  road ;  in 
other  words,  it  increases  his  load-factor. 

Mr.  George  H.  Jones  spoke  of  the  bright  prospects  for 
the  electric  vehicle  in  Chicago  for  the  coming  year  and 
mentioned  the  project  for  the  formation  of  a  Chicago 
section  of  the  Electric  Vehicle  Association  of  America. 

Mr.  T.  J.  Walsh,  of  the  statistical  department,  mentioned 
the  fact  that  probably  not  more  than  i  per  cent  of  the 
commercial  teaming  in  Chicago  is  done  by  electric  vehicles, 
rims  the  field  is  a  very  large  one.  He  pointed  out  that  the 
average  mileage  of  a  Commonwealth  Edison  electric  vehicle 
is  31  miles  a  day,  while  that  of  a  horse-drawn  vehicle  is 
lirobably  15  miles.  He  said  that  if  one-half  of  the  com¬ 
mercial-vehicle  work  of  Chicago  could  be  done  by  elec¬ 
tricity  and  all  the  charging  was  done  by  the  central  station 
the  increase  in  revenue  for  the  company  would  amount  to 
about  $4,000,000  a  year. 

Mr.  Peter  Junkersfeld  spoke  briefly,  and  among  other 
things  remarked  that  the  energy  cost  of  operating  electric 
vehicles  is  often  overrated.  As  a  matter  of  fact,  there  are 
other  items,  as  for  instance  the  cost  of  tire  renewals,  which 
is  more  than  that  of  the  electricity. 


THE  ELECTRIC  VEHICLE  IN  DELIVERY  SERVICE. 


Much  encouraging  information  relating  to  the  costs  of 
operating  electric  vehicles  and  the  reliability  of  the  vehicles 
in  delivery  service  w-as  given  in  a  paper  read  by  Mr.  Charles 
A.  Ward  at  a  meeting  of  the  Electric  \'ehicle  Association 
of  America  in  New  York  on  April  23.  .\  record  was 

given  of  the  operation  for  five  weeks,  or  thirty  working 
days,  of  100  looo-lb.  Ward  delivery  wagons  used  by  the 
Ward  Bread  Company.  Of  these  vehicles  eighty-five  are 
equipped  with  lead  cells  and  fifteen  with  nickel-iron  cells. 
The  record  included  all  charging,  repair  and  garaging  ex¬ 
penses,  but  not  the  items  of  depreciation,  interest  on  invest¬ 
ment  or  drivers’  wages. 
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rile  best  record  was  made  by  a  vehicle  covering  25  miles 
per  day  at  a  total  cost  of  $19.57  thirty  days.  The 
worst  record  was  made  by  a  vehicle  covering  28  miles  per 
day  at  a  total  cost  of  $64.21  for  thirty  days.  The  average 
for  the  100  vehicles  was  22  miles  per  day,  19.9  cents  per 
day  for  charging  energy,  1.82  cents  per  day  for  accidents, 
and  80  cents  per  day  for  garaging  and  maintenance,  the 
total  being  $1,027  per  vehicle  per  day,  or  4.66  cents  per 
vehicle-mile.  The  energy  cost  was  estimated  on  the  basis 
of  1.5  cents  per  kw-hr. ;  at  double  this  rate  the  total 
operating  expense  would  be  increased  by  only  20  per  cent. 

A  remarkable  record  for  reliability  was  shown  in  that 
out  of  a  possible  3000  car-days  for  the  100  vehicles  2965 
car-days  of  service  were  obtained.  Thus  the  service 
“efficiency”  was  98.85  per  cent.  This  result  was  obtained 
without  resort  to  reserve  vehicles,  but  five  extra  motors 
and  five  extra  batteries  were  kept  on  hand. 

In  discussing  the  paper  Mr.  R.  L.  Lloyd  said  that  the 
costs  of  operation  reported  seemed  extremely  low  as  com¬ 
pared  with  values  obtained  in  Chicago,  where  the  total 
cost  for  I -ton  vehicles  observed  during  a  service  of  300 
days  was  $6.85  per  car  per  day  including,  however,  the 
wages  of  the  driver.  Mr.  H.  G.  Thompson  called  attention 
to  the  fact  that  reports  made  on  1500  electric  vehicles  in 
service  in  New  York  indicate  that  only  eight  render  service 
that  is  unsatisfactory.  President  W.  H.  Blood.  Jr.,  an¬ 
nounced  that  in  the  June  numbers  of  the  national  organs  an 
active  advertising  cam])aign  w'ill  be  undertaken  to  ])opu- 
larize  the  electric  vehicle. 


THE  ELECTRIC  VEHICLE  AT  BOSTON. 

.\t  a  meeting  of  the  Iilectric  Vehicle  Club  of  Boston  on 
.April  17  Mr.  1*'.  J.  Stone  announced  that  three  years  ago 
only  five  persons  were  engaged  in  electric-vehicle  sales  in 
Boston,  whereas  at  present  fifty-three  are  thus  occupied. 
The  plan  of  establishing  an  electric-vehicle  headquarters 
at  Boston  was  again  broached,  and  the  benefits  of  a  cen¬ 
tralized  building  were  discussed.  It  w’as  brought  out  that 
the  electric-vehicle  interests  of  New  A'ork  and  Chicago  are 
considering  such  a  step.  Mr.  C.  D.  Marsh,  New  York, 
spoke  of  the  great  importance  of  securing  adecpiate  parking 
facilities,  and  it  was  decided  to  invite  Police  Commissioner 
O'Meara,  of  Boston,  to  one  of  the  regular  meetings  in  that 
interest.  The  suggestion  was  made  that  one  or  more  promi¬ 
nent  department  store  owners  be  interviewed  in  the  interest 
of  establishing  garaging  facilities  for  electric  vehicles  used 
by  customers.  A  large  department  store  is  now  under  con¬ 
struction  in  the  Washington  and  Summer  Street  district 
of  Boston,  and  the  plan  of  installing  an  elevator  for  electric- 
vehicle  service  to  and  from  a  garage  on  the  roof  w'as 
suggested  for  the  consideration  of  the  owner. 

A  communication  was  read  from  Mr.  S.  G.  Thompson, 
manager  of  the  electric-vehicle  department  of  the  Public 
Service  Corporation  of  New  Jersey,  stating  that  it  is  esti¬ 
mated  that  the  sale  of  energy  by  that  company  will  be  in¬ 
creased  by  $40,000  during  the  present  year.  Twenty  per 
cent  of  the  commercial  motor  vehicles  in  service  in  Newark 
are  of  the  electric  type,  and  34  per  cent  of  the  motor 
vehicles  for  commercial  service  will  be  electric  machines 
after  those  now  on  order  are  received.  President  Day 
Baker  called  attention  to  the  fact  that  at  a  recent  fire  in 
Springfield,  Mass.,  not  a  single  horse  vehicle  responded  to 
the  alarm,  all  the  machines  being  motor-driven.  Chief 
Daggett  recently  stated  that  within  three  years  practically 
all  the  apparatus  in  Springfield  will  be  on  an  electric-vehicle 
basis. 

Mr.  C.  W.  Holtzer,  of  the  Holtzer-Cabot  Electric  Com¬ 
pany,  Brookline,  Mass.,  described  early  experiences  with 
electric  vehicles  of  the  pleasure  type,  one  of  the  most 
notable  machines  having  been  built  in  1892.  Mr.  bred  M. 


Kimball,  manager  of  the  small-motor  department  of  the 
General  Electric  Company,  said  that  in  the  first  seventy-five 
days  of  1912  the  motor  orders  of  the  company  amounted  to 
nearly  two-thirds  of  those  placed  in  the  entire  year  1911. 
He  spoke  of  the  increasing  interest  in  the  electric  vehicle 
noted  during  a  recent  Southwestern  trip  and  pointed  out  the 
opportunities  for  co-operation  by  central  stations,  especially 
emphasizing  the  interest  of  the  New'  England  Section  of 
the  N.  E.  L.  A.  in  electric  vehicles.  Mr.  Kimball  stated 
that  the  General  Electric  Company  is  about  to  embark  upon 
an  electric-vehicle  publicity  campaign  designed  to  stimulate 
the  interest  of  central  stations  in  the  industry,  and  also  to 
point  out  to  purchasers  of  the  company’s  apparatus  and 
others  the  economic  benefits  of  electric-vehicle  service. 
Mr.  W.  E.  Eldredge,  Boston,  cited  the  increasing  use  of 
couple-gear  electric  trucks  in  the  lumber  field,  and  said  that 
the  gasoline  truck  is  proving  inefficient  for  such  service. 
Dr.  Harold  Pender,  Boston,  pointed  out  that  tests  show  that 
the  speed  of  the  gasoline  truck  does  not  greatly  exceed  that 
of  the  electric  in  commercial  service  in  city  districts,  on 
account  of  the  traffic  delays.  Mr.  H.  S.  Knowlton,  Boston, 
presented  a  report  on  the  work  of  the  club  since  its  organ¬ 
ization,  which  will  form  the  basis  of  a  bulletin  to  be  printed 
for  the  use  of  guests  and  others  desiring  information  con¬ 
cerning  the  Boston  campaign.  Mr.  E.  W.  Godfrey,  General 
Motors  Company.  Providence.  R.  1..  also  spoke  briefly. 


JOVIAN  REJUVENATION  AT  PITTSBURGH. 

riie  rejuvenation  of  the  Sons  of  Jove  in  Pittsburgh  April 
13  broke  all  records  for  numbers  taken  in  at  one  time  in  the 
history  of  the  order,  172  candidates  being  initiated.  For 
some  time  after  the  last  annual  meeting,  Denver  held  the 
record  w'ith  no  candidates;  on  Feb.  7  New  York  initiated 
116  candidates;  a  few’  weeks  ago  Schenectady,  N.  Y.. 
boosted  the  number  to  149.  Spurred  on  by  these  efforts,  the 
Pittsburgh  crowd  made  an  active  campaign,  resulting  as 
has  been  stated.  A  large  number  of  employees  of  the 
Westinghouse  Electric  &  Manufacturing  Company  were 
included  among  those  initiated,  among  whom  were  several 
prominent  officials  from  this  company,  including  Messrs. 
11.  1).  Shute,  acting  vice-president;  S.  D.  Anderson,  assist¬ 
ant  treasurer;  W.  K.  Dunlap,  assistant  to  vice-president; 
J.  J.  Jackson,  attorney,  and.  Alexander  Taylor,  manager  of 
works.  Since  the  Denver  convention  in  October  the  Pitts¬ 
burgh  chapter  has  initiated  296  members.  Extensive  prep¬ 
arations  are  being  made  looking  to  the  care  of  the  national 
meeting  which  will  be  held  in  Pittsburgh  next  October. 
The  w'eekly  luncheons  continue  to  be  well  attended,  and 
some  speaker  of  local  prominence  is  secured  each  week, 
which  plan  serves  to  bring  together  the  various  Jovians  in 
the  Pittsburgh  district. 


REDUCTION  OF  EDISON  RATES  IN  BROOKLYN. 

The  I^dison  Electric  Illuminating  Company  of  Brooklyn. 
New  York,  has  just  announced  a  reduction  in  its  rates  for 
electric  service  and  a  change  in  the  system  of  charging 
which  will  become  effective  July  i,  1912,  The  present  rate 
for  retail  lighting  is  12  cents  per  kw-hour.  and  the  class  of 
consumers  now  paying  this  rate  is  most  affected  by  the 
change.  At  present  there  are  three  forms  of  contract, 
known  as  retail,  intermediate  and  wholesale;  there  is  also 
a  special  wholesale  contract  under  w'hich  the  guaranteed 
minimum  is  $3,000  per  year. 

The  new'  rates,  which  will  become  effective  July  l,  are 
based  on  the  maximum-demand  system,  which  requires  a 
complete  change  from  the  present  method  of  charging.  The 
primary  rate  will  be  ii  cents  per  kw’-hour  for  the  first  two 
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hours  of  average  daily  use  of  the  maximum  demand;  for 
the  third  and  fourth  hours  the  rate  will  be  8  cents  per 
kw-hour,  and  for  all  energy  in  excess  of  four  hours’  average 
daily  use  of  the  maximum  demand  the  rate  will  be  4  cents 
per  kw-hour.  The  minimum  bill  will  be  $i  per  month,  or 
$12  per  year,  as  at  present. 

The  maximum  demand,  except  when  the  customer  spe¬ 
cifically  requests  otherwise,  will  be  computed  as  a  per¬ 
centage  of  the  installation  or  connected  load.  For  resi¬ 
dences  the  maximum  demand  will  be  taken  as  50  per  cent 
of  the  connected  load,  and  for  all  other  premises  70  per 
cent.  Each  standard  socket  will  be  rated  at  50  watts,  and 
the  smallest  demand  upon  which  any  bill  will  be  computed 
will  be  lYz  kw.  Every  customer  has  the  privilege  of  using 
a  demand  meter  to  register  the  maximum  demand,  instead 
of  taking  an  arbitrary  percentage  of  the  connected  load, 
for  which  there  will  be  an  additional  charge  of  $i  a  month 
to  reimburse  the  company  for  the  installation  and  mainte¬ 
nance  of  the  demand  meter.  Under  the  special  wholesale 
contract  the  g^uaranteed  yearly  minimum  will  be  reduced 
from  $3,000  to  $2,400,  billed  at  $200  per  month. 

In  announcing  the  new  schedule  the  Edison  company 
offers  to  send  a  representative  to  confer  with  any  customer 
concerning  his  wiring  or  equipment,  or  the  cost  of  service 
under  the  new  rates. 


MARCONI  LECTURE  BEFORE  NEW  YORK  ELEC¬ 
TRICAL  SOCIETY. 


brief  note  on  the  lecture  delivered  by  Mr.  William 
Marconi  before  the  New  York  Electrical  Society  on  April 
17  appeared  in  our  issue  dated  April  20.  Below  is  given  a 
more  nearly  complete  account  of  the  chief  features  dis¬ 
cussed  by  Mr.  Marconi. 

I'ollowing  the  suggestion  of  a  universal  ether  by  Ampere, 
as  indorsed  by  Henry  and  Faraday,  and  the  dynamical 
theory  of  the  electromagnetic  field  published  by  Maxwell  in 
1864.  Hertz  in  1887  proved  experimentally  the  correctness 
of  this  theory  and  laid  the  foundation  for  the  later  work 
in  the  production  and  detection  of  ether  waves  used  in 
wireless  telegraphy  and  telephony.  The  waves  produced  by 
condenser  discharges  were  shown  to  follow  the  laws  of 
reflection,  refraction,  polarization,  etc.,  in  the  same  manner 
as  the  waves  of  light,  but  not  to  be  absorbed  by  fog  or 
mists.  With  the  apparatus  available  up  to  1895  d  had  been 
possible  to  detect  the  effects  of  electric  waves  over  only 
very  short  distances,  and  hence  the  u-seful  application  of 
these  waves  to  actual  telegraphy  was  not  then  attempted. 

It  was  in  .August,  1895,  that  Marconi  discovered  a  new 
system  which  enormously  increased  the  distance  over  which 
one  could  transmit  and  detect  electric  waves,  and  the  inter¬ 
ference  of  obstacles  began  to  disappear.  The  main  features 
of  the  apparatus  used  in  1895  and  1896  and  embodying  the 
principle  upon  which  practical  wireless  telegraphy  is  now 
worked  consisted  in  the  use  of  elevated  capacity  aerials  or 
vertical  wires  attached  to  one  pole  of  the  high-frequency 
oscillator  and  receiver,  the  other  pole  of  which  is  grounded. 
In  other  words,  the  earth  is  made  to  be  part  of  the  oscil¬ 
lating  system. 

The  practical  value  of  this  innovation  was  not  understood 
for  quite  a  considerable  period  by  a  number  of  physicists, 
and  the  results  obtained  were  by  not  a  few  erroneously 
considered  due  simply  to  the  efficiency  in  details  of  con¬ 
struction  "of  the  receiver  and  to  the  employment  of  a  large 
amount  of  energy.  Others  did  not  overlook  the  fact  that  a 
radical  change  had  been  introduced  by  making  these 
elevated  capacities  and  the  earth  form  part  of  the  high- 
frequency  oscillators  and  receivers. 

Many  technical  writers  have  stated  that  an  elevated 
capacity  at  the  top  of  the  vertical  wire  is  unnecessary. 
This  is  true  if  the  length  or  height  of  the  wire  is  sufficiently 


great;  but  as  the  height  may  be  much  smaller  for  a  given 
distance  if  a  capacity  area  is  used,  it  is  more  economical 
to  use  such  capacities,  which  now  generally  consist  of  a 
number  of  wires  spreading  out  from  the  top  of  the  vertical 
conductor. 

When  the  key  of  the  transmitter  is  pressed  the  high-ten¬ 
sion  current  is  allowed  to  charge  the  vertical  wire,  or  aerial, 
which  when  discharging  causes  a  rapid  succession  of  sparks 
to  pass  across  the  spark-gap.  The  sudden  release  caused 
by  the  spark  discharge  causes  a  large  amount  of  energy  to 
be  thrown  off  into  space  in  the  form  of  a  displacement 
wave  in  the  ether;  and,  as  a  consequence,  the  vertical  wire 
becomes  a  radiator  of  electric  waves. 

The  rapid  electrical  oscillations  in  the  wire  produce  two 
effects  in  external  space,  called  respectively  electric  and 
magnetic  force.  In  the  case  of  a  simple  vertical  air  wire 
the  magnetic  force  is  distributed  along  certain  looped  lines 
in  the  plane  of  the  wdre.  As  the  currents  in  the  air  wire 
reverse  their  direction,  the  magnetic  and  electric  force  in 
space  also  reverse,  but  not  everywhere  at  the  same  moment. 
I'he  magnetic  and  electric  forces  are  states  of  the  ether, 
and  in  virtue  of  the  inertia  or  elasticity  of  the  medium  they 
are  propagated  from  point  to  point  with  the  velocity  of 
light. 

The  receiver  consists  of  an  air  wire  connected  to  ground 
through  some  device  which  makes  it  possible  to  detect  the 
effects  of  the  minute  currents  induced  in  the  receiver  by  the 
action  of  the  waves  transmitted  to  it  by  the  sender. 

Although  the  transmitter  referred  to  has  extraordinary 
efficiency,  in  the  matter  of  radiation  of  electrical  energy  it 
has  numerous  drawbacks.  The  electrical  capacity  of  the 
system  is  very  small,  with  the  result  that  the  small  amount 
of  energy  in  the  aerial  is  thrown  into  space  in  an  exceed¬ 
ingly  short  period  of  time.  In  other  words,  the  energy, 
instead  of  giving  rise  to  a  train  of  waves,  is  dissipated  after 
a  few  oscillations,  and,  consequently,  anything  approaching 
good  tuning  between  the  transmitter  and  the  receiver  is 
found  to  be  unobtainable  in  practice. 

In  1900  Marconi  first  put  into  practice  the  arrangement 
which  is  now  in  general  use  and  which  consists  of  the  in¬ 
ductive  association  of  the  elevated  radiating  wire  with  a 
condenser  circuit,  which  may  be  used  to  store  up  a  con¬ 
siderable  amount  of  electrical  energy  ami  impart  it  at  a 
slow  rate  to  the  radiating  wire.  The  oscillations  in  a  con¬ 
denser  circuit  can  be  made  to  persist  for  what  is  electrically 
a  long  period  of  time,  and.  moreover,  by  means  of  suitable 
aerials  the  oscillations  can  be  radiated  into  space  in  the  form 
of  a  series  of  waves  which,  through  their  cumulative  effect, 
are  eminently  suitable  for  enabling  good  tuning  and  syntony 
to  be  obtained  between  the  transmitter  and  receiver. 

The  condenser  circuit  and  the  elevated  aerial,  or  radiating 
circuit,  are  more  or  less  closely  coupled  to  each  other.  By 
adju.sting  the  inductance  in  the  elevated  conductor,  and  by 
the  employment  of  the  right  value  of  capacity  or  inductance 
required  in  the  condenser  circuit,  the  two  circuits  are 
brought  into  electrical  resonance — a  condition  which  Mar¬ 
coni  first  pointed  out  as  being  essential  in  order  to  obtain 
efficient  radiation  and  good  tuning. 

With  the  new  disk  transmitters  which  are  utilized  in  long¬ 
distance  stations  it  is  possible  by  interrupting  or  quenching 
the  spark  in  the  condenser  circuit  at  the  right  moment  to 
open  the  primary  circuit  and  thereby  render  it  incapable  of 
oscillating  by  means  of  energy  which  would  otherwise  be 
retransferred  to  it  by  the  antenna  of  the  radiating  circuit, 
and  in  this  manner  jirevent  the  interaction  of  the  two  cir¬ 
cuits,  which  is  the  condition  causing  the  production  of  two 
waves  and  the  consequent  waste  of  energy. 

It  is  possible  to  couple  to  one  sending  conductor  several 
differently  tuned  transmitters,  and  to  a  receiving  wire  a 
number  of  corresponding  receivers,  each  individual  receiver 
responding  only  to  the  radiations  of  the  transmitter  with 
which  it  is  in  resonance. 

When,  fifteen  years  ago.  communication  was  established 
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by  means  of  wireless  telegraphy,  between  England  and 
I- ranee,  over  a  distance  of  30  miles,  much  discussion  and 
speculation  took  place  as  to  wdiether  or  not  wireless  teleg¬ 
raphy  would  be  practicable  for  much  longer  distances  than 
those  then  covered,  and  a  somewhat  general  opinion  seemed 
to  prevail  that  the  curvature  of  the  earth  would  be  an  in¬ 
surmountable  obstacle  to  long-distance  transmission,  in  the 
same  way  that  it  was  and  is  an  obstacle  to  signaling  over 
considerable  distances  by  means  of  light  flashes.  Difficul¬ 
ties  were  al.so  expected  as  to  the  possibility  of  preventing 
mutual  interference  with  short-distance  stations,  and  also 
in  regard  to  the  practical  control  of  the  large  amount  of 
energy  neces.sary  to  cover  long  distances. 

W  hat  often  happens  in  pioneer  work  repeated  itself  in  the 
case  of  radio-telegraphy.  Supposed  obstacles  or  difficulties 
Were  often  jjurely  imaginary  or  else  easily  surmounted,  but 
in  their  place  unexpected  barriers  manifested  themselves, 
and  recent  work  has  been  mainly  directed  to  the  solution  of 
problems  presented  by  difficulties  which  were  certainly  not 
anticipated  when  long-distance  transmission  was  first 
attempted. 

Jn  January,  1901,  Marconi  carried  out  some  successful 
experiments  between  two  points  on  the  south  coast  of 
England,  i8f)  miles  apart.  I'he  t(jtal  height  of  the  stations 
above  .sea  level  was  only  a  fraction  of  what  would  have 
been  necessary  to  clear  the  curvature  of  the  earth.  'I'he 
results  obtained  from  these  tests,  which  at  the  time  con¬ 
stituted  a  record  distance,  seemed  to  indicate  that  electric 
waves  would  most  probably  be  able  to  make  their  way 
round  the  curvature  of  the  earth,  and  that  therefore  even  at 
greater  distances,  such  as  those  dividing  America  and 
Europe,  the  earth's  curvature  would  not  constitute  an  insur¬ 
mountable  barrier  to  extending  telegraphy  through  space. 

'Fhe  belief  that  the  curvature  of  the  earth  would  not  stop 
the  propagation  of  the  waves  and  the  success  obtained  by 
syntonic  methods  in  preventing  mutual  interference  led 
Marconi  in  1900  to  attempt  to  i)rove  whether  or  not  it  would 
be  possible  to  detect  electric  waves  over  such  a  distance  as 
2000  miles,  riie  experiment  was  of  great  imjjortance  from 
a  scientific  point  of  view,  in  that  the  discovery  of  the 
possibility  of  transinitting  electric  w  aves  across  the  Atlantic 
Ocean  and  the  exact  know  ledge  of  the  real  conditions  under 
which  telegraphy  over  long  distances  could  be  carried  out 
would  do  much  to  improve  the  understanding  of  the  phe¬ 
nomena  connected  with  electric  wave  transmitting. 

.'\  transmitter  was  erected  at  I’oldhu,  on  the  coast  of 
England,  similar  in  principle  to  the  one  already  referred  to. 
but  on  a  very  much  larger  scale  than  anything  i)reviously 
attempted.  'I'he  power  of  the  generating  ])lant  was  about 
25  kw.  Numerous  difficulties  were  enc(*untered  in  radiating 
and  controlling  for  the  first  time  electrical  oscillations  of 
such  power. 

Previous  tests  had  proved  that  when  endeavoring  to 
extend  the  distance  of  communication  it  was  not  merely 
sufficient  to  augment  the  power  of  the  sender,  but  that  it  was 
also  necessary  to  increase  the  area  (»r  height  of  the  trans¬ 
mitting  and  receiving  elevated  conductors. 

As  it  would  have  been  too  expensive  to  use  vertical  wires 
of  very  great  height,  the  only  alternative  was  to  increase 
their  size  or  capacity,  which  seemed  likely  to  make  possible 
the  efficient  utilization  of  large  amounts  of  energy. 

'I'he  transmitting  elevated  conductor  employed  at  Poldhu 
during  the  experiments  with  Newfoundland  consisted  of 
fifty  almost  vertical  copper  wires,  supported  at  the  top  by  a 
horizontal  wire  stretched  between  two  masts  48  m  high 
and  (x)  m  apart.  I'he  wires  converged  together  at  the  lower 
end  in  the  shape  of  a  large  fan  and  were  connected  to  the 
transmitting  instruments,  which  were  placed  in  a  building. 
The  tests  were  commenced  early  in  December.  1901,  and  a 
temporary  receiving  station  was  erected  at  St.  Johns,  New¬ 
foundland.  On  Dec.  12  the  signals  transmitted  from  Eng¬ 
land  and  chiefly  consisting  of  repetitions  of  the  letter  “S” 
were  clearlv  received  bv  Marconi  in  Newfoundland. 


Confirmatory  tests  were  carried  out  a  few  weeks  later 
between  Poldhu  and  a  receiving  station  on  the  ship  Phila¬ 
delphia,  of  the  American  Line.  On  board  this  ship  read¬ 
able  messages  were  received  by  means  of  a  recording 
instrument  up  to  a  distance  of  1551  miles,  and  test  letters 
as  far  as  2099  miles  from  Poldhu.  'fhese  results,  although 
achieved  with  imperfect  apparatus,  were  sufficient  to  show 
that  by  means  of  permanent  stations  and  by  the  employment 
of  sufficient  power  it  would  be  possible  to  transmit  messages 
across  the  Atlantic  Ocean  in  the  same  way  as  they  were 
sent  over  shorter  distances. 

Although  it  may  be  said  that  no  apparatus  new  in  prin¬ 
ciple  was  used  to  obtain  the  result,  still  the  fact  of  being 
able  to  transmit  and  receive  electric  waves  over  a  distance 
of  20C0  miles  constituted  in  itself  an  absolute  confirmation 
of  the  belief  that  electric  waves  could  travel  over  such 
enormous  distances,  and  that  the  curvature  of  the  earth  and 
other  supposed  obstacles  would  not  prevent  them  being 
employed  in  carrying  on  the  intercourse  of  human  intelli¬ 
gence  over  any  distance  separating  jilaces  on  the  earth. 

A  result  of  scientific  interest  which  was  first  noticed  by 
Marconi  on  the  steamship  Philadelphia  in  1902,  and  which 
still  remains  a  most  important  factor  in  long-distance  space 
telegraphy,  is  the  detrimental  effect  produced  by  daylight 
on  the  i)ropagation  of  electric  waves  over  great  distances. 
I'he  generally  accepted  hypothesis  of  the  cause  of  this 
absorption  of  electric  waves  in  sunlight  is  founded  on  the 
belief  that  the  absorption  is  due  to  the  ionization  of  the 
gaseous  molecules  of  the  air  by  ultra-violet  light  obtained 
from  the  sun.  It  is  probable  that  that  portion  of  the  earth’s 
atmosphere  which  is  facing  the  sun  will  contain  more  ions, 
or  electrons,  than  that  portion  which  is  in  darkness,  and 
therefore  the  illuminatetl  and  ionized  air  will  absorb  some 
of  the  energy  of  the  electric  waves. 

The  wave-length  of  the  oscillations  employed  has  much  to 
do  with  this  interesting  j)henomenon,  long  waves  being 
subject  to  the  effect  of  daylight  to  a  very  much  less  degree 
than  are  short  waves;  indeed,  in  some  transatlantic  experi¬ 
ments.  in  which  waves  about  8000  m  were  used,  the  energy 
received  by  day  at  the  distant  receiving  station  was  usually 
greater  than  that  obtained  by  night. 

I'he  fact  remains,  however,  that  for  comparatively  short 
waves  such  as  are  used  for  ship  communication  clear  sun¬ 
light  and  blue  skies,  though  transparent  to  light,  act  as 
a  kind  of  fog  to  these  waves.  Hence  the  weather  conditions 
prevailing  in  ICngland.  wintry  fogs  and  dull  skies,  are 
usuallv  suitable  for  wireless  telegraphy. 

Recent  observations  reveal  the  interesting  fact  that  the 
effects  vary  greatly  with  the  direction  in  which  trans¬ 
mission  is  taking  place,  the  results  obtained  when  trans¬ 
mitting  in  a  northerly  and  southerly  direction  being  often 
altogether  different  from  those  observed  in  an  easterly  and 
westerly  one.  In  regard  to  moderate  power  stations  such 
as  are  employed  on  ships,  and  which  use  wave-lengths  of 
300  m  and  600  m,  the  distance  over  which  communication 
can  be  effected  during  daytime  is  generally  about  the  same 
whatever  the  bearing  of  the  ships  to  each  other  or  to  the 
land  stations,  while  at  night  interesting  and  apparently 
curious  results  are  obtained.  Ships  over  1000  miles  away 
off  the  south  of  Spain  or  around  the  coast  of  Italy  can 
almost  always  communicate  during  the  hours  of  darkness 
with  the  post  office  stations  situated  on  the  coasts  of  Eng¬ 
land  and  Ireland,  while  the  same  shi])s  when  at  a  similar 
distance  on  the  Atlantic  from  the  westward  of  these 
islands  and  on  the  usual  track  between  England  and 
America  can  hardly  ever  communicate  with  these  shore 
stations  mdess  by  means  of  specially  powerful  instruments. 

It  is  also  to  be  noticed  that  in  order  to  reach  ships  in 
the  Mediterranean  the  electric  waves  have  to  pass  over  a 
large  portion  of  Europe  and  in  many  cases  the  Alps.  Such 
long  stretches  of  land,  especially  when  including  very  high 
mountains,  constitute  an  insurmountable  barrier  to  the 
propagation  of  short  waves  during  daytime.  Although  no 


April  27,  1912. 


ELECTRICAL  W  O  R  I.  D  . 


889 


such  obstacles  lie  between  the  English  and  Irish  stations 
and  ships  in  the  North  Atlantic  en  route  for  North  America, 
a  night  transmission  of  1000  miles  is  there  of  exceptionally 
rare  occurrence. 

Although  high  power  stations  are  now  used  for  communi¬ 
cating  across  the  Atlantic  Ocean  and  messages  can  be  sent 
by  day  as  well  as  by  night,  there  still  exist  periods  of 
almost  regular  daily  occurrence  during  which  the  strength 
of  the  received  signals  is  at  a  minimum.  Thus  in  the  morn¬ 
ing  and  evening,  when  in  consequence  of  the  difference  in 
longitude,  daylight  or  darkness  extends  only  part  of  the 
way  across  the  ocean,  the  received  signals  are  at  their 
weakest.  It  would  almost  appear  as  if  electric  waves  in 
passing  from  dark  space  to  illuminated  space  and  vice  versa 
are  reflected  and  refracted  in  such  manner  as  to  be  diverted 
from  the  normal  path.  Later  results  seem  to  indicate  that 
it  is  unlikely  that  difficulty  would  be  experienced  in 
telegraphing  over  equal  distances  north  and  south  on  about 
the  same  meridian,  as  in  this  case  the  passage  from  daylight 
to  darkness  would  occur  more  rapidly  over  the  whole  dis¬ 
tance  between  the  two  stations. 

Valuable  tests  have  been  carried  out  by  the  United  States 
Navy  Department  regarding  the  ascertainment  of  the  law’s 
governing  the  relation  of  the  decrease  in  strength  of  signals 
with  distance.  Marconi  carried  out  a  series  of  tests  over 
longer  distances  than  had  ever  been  previously  attempted 
in  September  and  October  of  1910,  between  the  stations 
at  Clifden  and  Glace  Bay  and  a  receiving  station  placed 
on  the  Italian  steamship  Principessa  Mafalda  in  the  course 
of  her  voyage  from  Italy  to  the  Argentine.  During  these 
tests  the  receiving  wire  was  supported  by  means  of  a  kite, 
as  was  done  in  the  transatlantic  tests  of  1901,  the  height  of 
the  kite  varying  from  about  1000  to  3000  ft.  Signals  and 
messages  were  obtained  without  difficulty  by  day  as  well  as 
by  night  up  to  a  distance  of  4000  statute  miles  from  Clifden. 
Beyond  that  distance  reception  could  be  obtained  only  dur¬ 
ing  night  time.  At  Buenos  Aires,  more  than  6000  miles 
from  Clifden,  the  night  signals  from  both  Clifden  and 
Glace  Bay  were  generally  good.  It  is  rather  remarkable 
that  the  radiations  from  Clifden  should  have  been  detected 
at  Buenos  Aires  so  clearly  at  night  time  and  not  at  all 
during  the  day,  while  in  Canada  the  signals  coming  from 
Clifden  (2400  miles  distant)  are  no  stronger  during  the 
night  than  they  are  by  day. 

(^ne  of  the  objections  made  against  wireless  telegraphy 
is  in  regard  to  the  possibility  of  interference  between 
various  stations  and  the  confusion  likely  to  arise  when  a 
number  of  stations  are  simultaneously  operated  in  the 
vicinity  of  each  other.  .Klthough  this  confusion  does  rarely 
arise  in  practice  with  proper  up-to-date  stations  and  ap¬ 
paratus,  yet  even  with  the  old  instruments  when  it  did 
occur  it  was  not  by  any  means  such  a  serious  matter  as 
generally  appeared  to  the  imagination  of  the  public.  In 
most  countries  the  operation  of  wireless-telegraph  stations, 
in  regard  to  ship  and  shore  communication,  is  subject  to 
juilicious  rules  tending  to  prevent  mutual  interference,  and 
.\merica  now  intends  to  promulgate  regulations  which 
should  greatly  increase  the  effectiveness  of  wireless  work¬ 
ing.  However,  there  is  a  danger  of  governments  ham¬ 
pering  the  development  of  this  new  art  by  the  imposition  of 
too  many  rules  and  regulations.  Moreover,  in  the  case  of 
wireless  telegraphy  it  is  often  an  advantage  that  any  station 
should  be  able  to  pick  up  emergency  messages. 

\t  present  one  of  the  most  practical  methods  of  isolating 
any  particular  receiver  so  as  to  make  it  sensitive  only  to 
signals  coming  from  a  certain  station  is  to  make  use  of  the 
principle  of  resonance  and  where  possible  to  take  advantage 
of  directive  methods.  It  is  possible  to  cause  a  change  of 
even  less  than  one-half  of  i  per  cent  in  the  w’ave-length  of 
the  received  waves  to  cease  to  actuate  the  receiver.  This 
means  that  one  can  distinguish  between  two  waves  1005 
ft.  or  1010  ft.  in  length  respectively,  and  that  the  receiver 
may  be  tuned  to  respond  to  one  and  not  to  the  other. 


NEBRASKA  ELECTRICAL  ASSOCIATION. 

Nearly  thirty  central-station  men  from  Nebraska  points 
attended  the  fifth  annual  convention  of  the  Nebraska  Elec¬ 
trical  Association  (now  a  state  branch  of  the  National 
Electric  Light  Association),  held  at  Omaha,  April  16  to  18. 
After  a  welcome  by  Mayor  J.  C.  Dahlman,  of  Omaha,  the 
president,  Mr.  H.  A.  Holdrege,  of  the  Omaha  Electric 
Light  &  Power  Company,  delivered  his  official  address.  The 
problems  of  the  small  operator,  he  admitted,  are  different 
from  those  of  the  larger  companies,  but  it  is  the  small-town 
manager,  he  pointed  out,  who  must  be  versatile  and  pro¬ 
ficient  in  all  the  varied  departments  of  his  business  and 
who  therefore  should  profit  most  from  the  convention  pro¬ 
ceedings  and  X.  E.  L.  A.  membership.  In  arranging  the 
Omaha  program,  said  the  president,  care  was  taken  to 
balance  the  number  of  papers  by  operating  men  from  the 
State  with  those  by  outside  experts  who  might  afford  in¬ 
struction  to  the  members. 

A  practical  demonstration  of  methods  of  resuscitation 
from  electric  shock  was  given  at  the  afternoon  session  by 
Dr.  R.  R.  Hollister,  of  Omaha,  with  the  aid  of  a  volunteer 
subject.  The  physician  illustrated  the  Shafer  one-operator 
method,  placing  the  supposed  victim  prone  on  his  stomach 
and  pressing  on  his  back,  just  below  the  ribs,  fifteen  times 
a  minute  with  the  full  weight  of  his  own  body.  Pressure 
here  forcibly  expels  air  from  the  victim's  lungs,  their  own 
expansion  when  released  producing  inspiration.  Fifteen 
times  a  minute,  continuing  each  up  and  down  stroke  while 
counting  two,  is  rapid 'enough,  said  the  doctor.  No  good 
results  from  faster  effort.  Attempt  at  resuscitation  should 
be  begun  as  quickly  as  practicable,  within  a  fraction  of  a 
minute  after  the  shock  if  possible.  Promptness  here  is 
vital.  Don’t  attempt  to  give  whiskey  or  stimulants.  These 
do  no  good  and  may  enter  the  victim’s  lungs,  drowning  him. 
Patients  have  been  resuscitated  after  thirty  minutes’  work, 
and  Dr.  Hollister  advised  keeping  up  the  artificial  respira¬ 
tion  for  at  least  an  hour  before  abandoning  hope. 

Another  practical  discussion  was  that  on  “Meter  Testing.” 
by  Mr.  H.  O.  Hampson,  Omaha.  Several  meters  purposeh' 
thrown  out  of  adjustment  were  tested  by  the  speaker  in 
full  view  of  the  meeting,  illustrating  the  practical  methods 
of  ascertaining  faults.  In  selecting  a  meter  for  a  given 
service,  said  Mr.  Hampson,  it  is  better  to  have  it  carry  50  to 
100  per  cent  overload  occasionally  than  be  partially  loaded 
most  of  the  time.  Regular  inspections  and  annual  tests 
have  heretofore  been  made  in  Omaha,  while  recently  all 
meters  have  been  classified  by  sizes,  the  largest  ones  being 
inspected  and  tested  at  the  shortest  intervals,  and  so  on, 
in  the  inverse  ratio  of  their  ratings.  Meters  are  tested  at 
full,  half  and  light  load,  the  latter  being  10  per  cent  for 
direct-current  meters  and  5  per  cent  for  alternating-current 
meters.  While  2  per  cent  at  all  loads  is  considered  good 
commercial  accuracy,  meters  tested  must  be  adjusted  within 
one-half  of  i  per  cent  of  the  rotating  standard  used.  An 
Edison  nickel-iron  battery,  with  carbon  rheostat,  is  used  for 
testing  large  direct-current  meters  requiring  too  amp  to 
400  amp. 

Mr.  W.  P.  Byron,  Gothenburg,  said  that  one  of  his  flour¬ 
mill  customers,  after  running  his  6o-hp,  2300-volt  motor 
seven  years,  shut  it  down  six  months,  and  on  starting  up 
again  discovered  an  increase  of  33  per  cent  in  the  energy 
consumed  per  barrel.  He  found  trouble  in  convincing  the 
customer  that  this  was  not  due  to  meter  error.  Mr.  B.  C. 
Adams,  Lincoln,  advised  supplying  such  mill  business  on  a 
kilowatt-hour  instead  of  a  barrel  basis,  and  suggested  a 
survey  of  the  shaft  friction,  belts,  etc.,  in  Mr.  Byron’s  mill. 
Mr.  H.  .\.  Holdrege.  Omaha,  related  a  similar  controversy, 
in  which  it  was  finally  agreed  to  have  the  meter  tested  by 
an  outside  expert,  the  cost  to  be  defrayed  by  the  customer 
if  the  meter  was  found  slow,  by  the  company  if  found  fast, 
and  by  both  if  it  proved  to  be  correct  within  reason.  Mr. 
G.  S.  Sprague.  Geneva,  said  that  showing  the  customer  that 
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his  meter  moves  a  definite,  predictable  distance  for  each 
load  connected  will  do  much  to  improve  his  confidence  in 
both  instrument  and  company,  Mr.  G.  A.  Umbach,  Superior, 
said  that  a  motor  installation  after  being  shut  down  for  a 
short  time  sometimes  becomes  so  tight  that  the  friction  load 
on  starting  will  blow  the  fuses. 

J'Lxperience  with  flaming-arc  street  lighting  at  Council 
Hluffs,  la.,  was  described  in  a  paper  by  Mr.  F.  R.  Starr. 
The  forty-four  lo-amp,  500-watt  General  Electric  lamps 
now  in  use  are  carried  on  ornamental-crook  iron  posts, 
bringing  the  arcs  23  ft.  above  the  sidewalk.  Each  %-in.  by 
14-in.  top  carbon  burns  seventy-five  to  eighty  hours,  giving 
seven  to  eight  nights’  service  per  trim.  For  a  given  month 
of  304  hours  the  cost  per  lamp  was:  F^lectrodes,  $0,801; 
inner  globes,  $0,272;  outer  globes,  $0,011  ;  trimming,  $0,215; 
patrolling,  $0,117;  extra  labor,  $0,124.  niaking  the  total  cost 
per  lamp,  exclusive  of  energy,  $1,541  per  month.  A  little 
trouble  has  been  experienced  from  the  breaking  of  inner 
globes  admitting  air,  which  consumes  the  electrodes  more 
rapidly.  The  yellow  electrodes  used  akso  produce  a  glassy 
slag,  which  sometimes  collects  on  the  points,  preventing 
starting.  'I'he  lamps  are  cleaned  at  each  trim. 

Mr.  li.  C.  .\dams.  Lincoln,  declared  that  the  original  pur- 
po.se  of  street  lighting  was  to  prevent  accident  and  robbery, 
and  insisted  that  it  is  improper  to  tax  a  whole  municipality 
for  ornamental  illumination  from  which  only  certain  down¬ 
town  merchants  benefit.  In  Lincoln,  he  said,  the  merchants 
pay  for  their  individual  displays.  Mr.  Waldemar  Michael- 
son.  Omaha,  pointed  out  tiiat  downtown  ornamental  light¬ 
ing  contributes  to  the  prosperity  of  the  entire  community. 
Mr.  .\.  L.  English,  Council  Hluffs,  said  his  community  pre¬ 
ferred  to  have  its  merchants  save  their  money  to  put  into 
individual  displays.  The  flaming  arcs  cost  the  city  $10 
more  a  year  than  the  old  6.6-amp  lamps  in  the  underground 
district  and  $5  more  in  the  overhead  section.  Mr.  Louis 
h'riedinan.  Chicago,  said  that,  compared  with  tungsten  illu¬ 
mination.  flaming-arc  lamps  furnish  a  greater  volume  of 
light  at  less  cost,  but  may  be  regarded  by  some  as  less  orna¬ 
mental.  Mr.  Cl.  S.  Sprague  reported  that  at  Geneva  a 
system  of  60-watt  bracket  lami)s  is  employed.  The  wall 
fixtures  cost  $5  each  installed  complete,  and  $1  a  month, 
including  energy  and  renewals.  I'he  lamps  are  burned  from 
dusk  to  10:30  p.  m.  and  to  midnight  Saturdays,  being  con¬ 
trolled  from  a  separate  circuit  on  which  window  lighting 
is  also  carried.  The  commercial  club  makes  the  collections. 
Mr.  \V.  11.  Merritt,  of  I'remont.  said  that  high  street  illu¬ 
mination  ha<l  rather  decreased  merchants’  displays  in 
Fremont. 

W  EDNKSD.w's  SESSION. 

( )n  W  ednesday  morning  .Mr.  W’.  T.  Dean,  of  the  General 
IClectric  Company,  Chicago,  gave  an  illustrated  talk  on 
"Industrial  Power.”  describing  applications  of  motors  to 
factory,  shop  and  farm  uses.  Mr.  J.  .\.  (lelzer.  of  the 
W’agner  Electric  Manufacturing  Company,  St.  Louis,  fol¬ 
lowed  w  ith  the  paper  on  “Single-Phase  Distribution  and  the 
I’nity-Power-Factor  Single-Phase  Motor."  i)resented  by 
Mr.  1'.  X.  Jewett  before  the  Wisconsin  convention  in 
January. 

"Public  Policy”  was  the  subject  of  an  advanced  address 
by  Mr.  t'harles  Smith,  of  I'.xeter.  which  opened  Thursday’s 
program.  I'he  speaker  urged  utmost  fairness  and  frankness 
in  dealing  with  the  public.  Possession  of  a  monoimly,  he 
declared,  does  not  relieve  the  utility  company  from  its  duty 
of  courtesy  to  its  patrons  and  attention  to  their  complaints. 
Most  of  the  difficulties  which  arise,  said  Mr.  Smith,  are 
due  to  lack  of  understanding.  Care  should  be  taken  to  cor¬ 
rect  the  misapprehensions  of  the  humblest  as  well  as  of  the 
leading  citizen  of  the  community,  for  each  exercises  a  vote 
in  municipal  affairs.  The  speaker  related  the  pains  he  had 
himself  taken  to  explain  to  customers  the  reasons  for  mini¬ 
mum  charges  and  limited  rebate  periods.  By  maintaining 
a  firm  though  frank  and  courteous  position  he  was  able  to 
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retain  patrons’  good  will  and  respect,  while  carrying  his 
point  with  regard  to  the  charges  made.  The  company  can¬ 
not  be  too  careful,  he  added,  in  its  selection  of  employees, 
for  a  muddy-footed  meter  reader  in  the  residence  section, 
or  a  fussy  inspector  downtown,  may  arouse  the  enmity  of 
the  whole  community  toward  the  company.  Before  trees  are 
to  be  trimmed  the  owner  is  approached  and  the  benefits  of 
proper  trimming  pointed  out  to  him.  In  most  cases  he  can 
be  shown  that  trimming  wdll  make  the  tree  more  .symmet¬ 
rical,  while  by  putting  the  wires  beneath  the  lowest  branches 
the  tree  need  not  again  be  disturbed.  All  trimming  at 
Exeter  is  done  by  an  experienced  tree  trimmer  whose  abili¬ 
ties  are  so  recognized  locally  that  his  services  are  in  demand 
for  tree  surgery  when  he  can  be  spared  from  comiiany 
work.  Mr.  B.  P.  Egan,  Nebraska  City,  said  that  the  source 
of  utility  company’s  trouble  is  not  the  peojile  with  whom 
it  deals,  but  with  the  crying  politicians  and  the  avaricious 
lawyers. 

.■\  paper  on  outdoor  substations,  transformer  switching 
and  lightning-arrester  equipment,  prepared  by  Mr.  S.  Q. 
Hayes,  of  the  W'estinghouse  Electric  &  Manufacturing 
t'ompany.  Pittsburgh.  I’a.,  was  read  by  Mr.  b'red  Riebels,  of 
the  same  company.  The  di.scussion  was  illustrated  with 
lantern  slides  showing  high-voltage  transmission-system  in¬ 
stallations. 

"Safe  Wiring"  was  the  topic  taken  by  Mr.  Waldemar 
Michaelson,  city  electrician  of  Omaha.  While  absolute 
safety  is  perhaps  impossible,  efforts  should  not  be  relin¬ 
quished  to  approach  that  end,  said  the  speaker.  The  present 
National  Electrical  Code,  he  pointed  out,  is  not  merely  a 
measure  promulgated  in  the  interest  of  the  insurance  com¬ 
panies.  but  represents  the  combined  best  judgment  of  all 
branches  of  the  electrical  industry,  looking  toward  safer 
and  better  construction.  It  is  the  little  things  done  or 
omitted  which  cause  electrical  damage,  hence  the  detailed 
instructions  which  make  up  the  code.  I'lie  man  who  objects 
to  the  code  because  it  is  "constantly  being  changed”  himself 
admits  that  he  is  not  abreast  of  progress,  said  Mr.  Michael- 
son.  Towns  where  the  code  has  not  heretofore  been  en¬ 
forced  should  retpiire  standard  construction  on  all  future 
work  at  least,  with  the  result,  he  added,  that  owners  would 
soon  voluntarily  bring  their  old  property  up  to  date.  Court 
decisions  still  make  moot  the  (piestion  whether  wiring  once 
approved  can  later  be  condemned.  .Mr.  G.  S.  Sprague, 
Geneva,  said  that  many  patrons  apply  for  "cheap,  tern 
porary  work.”  but  he  had  always  insisted  on  first-class  con¬ 
struction.  Mr.  W.  P.  Byron.  Gothenburg,  declared  that 
unless  the  electric-light  man  is  prepared  to  do  such  “chea])” 
wiring  work  he  can  count  on  the  loss  of  much  good  pros¬ 
pective  business.  Mr.  Michaelson.  in  reply,  urged  holding 
up  the  standard  of  construction  at  all  ci>sts.  Since  the 
central  station  may  be  made  jointly  liable  for  damage  re¬ 
sulting,  it  may  properly  refuse  to  connect  service  to  circuits 
it  deems  dangerous,  and  it  can  reinforce  its  position  with 
public  opinion  when  necessary.  Rather  than  issue  permits 
for  "temporary  use”  of  condemned  wiring.  Mr.  Michaelson 
suggested  advising  householders  to  burn  gas  or  candles 
until  proper  wiring  changes  can  be  made,  d'his  policy  in¬ 
sures  correct  construction  being  installed  while  temporary 
l>ermits  are  too  often  extended  to  permanency.  .Mr.  J.  W. 
Latta.  ('hicago.  urged  frequent  reinspection  of  wiring 
already  approved  to  guard  against  unauthorized  additions 
or  changes.  Mr.  I'.  H.  Wheeler.  Havelock,  suggested  the 
inauguration  of  a  general  plan  of  education  toward  safer 
wiring  conditions. 

Mr.  E.  W.  Edwards,  of  the  National  Electric  Lamp  .\sso- 
ciation.  Cleveland.  Ohio,  opened  the  afternoon  urogram 
with  a  paper  on  “Incandescent  Lighting  I’nits."  describing 
the  physical  and  electrical  characteristics  of  carbon, 
graphitized.  tantalum  and  tungsten  lamps.  Mr.  Edwards 
illustrated  his  interesting  paper  with  slides  showing  per¬ 
formance  curves  of  these  illuminants  and  typical  lighting 
installations. 
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A  paper  on  "Outline  Display  Lighting."  by  Mr.  J.  E. 
Schuff,  of  Lincoln,  was  read  by  Mr.  Trexler.  After  sketch¬ 
ing  the  history  of  electric  lighting,  the  paper  called  atten¬ 
tion  to  the  increasing  use  of  electric  outlining  and  advertis¬ 
ing  displays  and  the  attraction  of  lighted  streets  for  the 
public.  Electric  outlining  and  advertising  begins  its  service 
to  the  merchant  after  dark  when  his  salespeople  have  quit, 
and  it  can  be  safely  stated  that  the  bright  spots  after  night 
are  the  busy  places  during  the  day. 

Mr.  W.  S.  Byrne,  Omaha,  in  a  discussion  of  electric  signs 
as  advertising  mediums,  urged  that  the  displays  bear  a 
message  or  legend  in  addition  to  the  owner’s  name,  unless 
that  alone  happens  to  be  a  local  byword  and  synonymous 
with  his  goods.  From  the  user’s  standpoint,  signs  are  well 
justified  as  advertising  investments;  to  the  central  station 
they  offer  desirable  means  of  broadening  the  evening  peak 
period.  For  this  reason  patrolled  control  of  signs  may  be 
preferable  to  metered  service.  Comparing  an  electric  sign 
and  a  dwelling,  each  having  the  equivalent  of  twenty  50- 
watt  lamps  or  l-kw  load.  Mr.  Byrne  showed  that  the  house 
would  consume  54  kw-hr.  per  month  and  the  sign,  burn¬ 
ing  six  hours  nightly.  180  kw-hr.  per  month,  the  respective 
load-factors  being  7^  per  cent  and  25  per  cent.  At  10  cents 
per  kw-hr.  the  residence  would  use  $64.80  worth  of  elec¬ 
tricity  and  the  sign  $216  worth.  The  speaker  suggested  in- 
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Stalling  signs  under  contract,  permitting  the  user  to  pay  the 
first  cost  in  twenty-four  or  more  instalments  with  his 
monthly  bills. 

Upon  recommendation  of  the  nominating  committee, 
comprising  Messrs.  W.  F.  Byron,  Gothenburg;  B.  C.  Adams, 
Lincoln,  and  C.  J.  Snyder.  Omaha,  the  1912  officers  were 
unanimously  re-elected  to  serve  the  association  in  1913. 
They  are;  President,  Mr.  H.  A.  Holdrege,  Omaha;  vice- 
president,  Mr.  F.  H.  Brooks,  Lincoln ;  secretary-treasurer, 
Mr.  S.  J.  Bell,  David  City;  executive  committee,  Messrs. 
L.  J.  Schwingel,  Holdrege ;  Charles  Smith,  Exeter,  and  J. 
E.  Schuff,  Lincoln. 

ENTEKT.\IN.ME.\T  FE.\TUKES. 

Tuesday  evening  the  Omaha  Electric  Light  &  Power 
Company  entertained  the  visiting  central-station  men  with 
a  dinner  aLthe  Hotel  Loyal.  At  noon  Wednesday  members 
of  the  association  enjoyed  luncheon  with  the  Omaha  Elec¬ 
tric  Club,  after  which  cars  of  the  Omaha  &  Council  Bluffs 
Street  Railway  Company  were  in  readiness  for  a  tour  of 
the  Omaha  generating  stations  and  Council  Bluffs  substa- 
station.  The  Sons  of  Jove  held  a  dinner  and  rejuvenation 
in  the  evening  under  the  direction  of  Statesman  C.  R. 
Baldwin,  of  Omaha. 


INVESTIGATION  OF  UNDERGROUND  ELEC- 
'  TROLYSIS. 


In  his  annual  report  to  the  Secretary  of  the  Department 
of  Commerce  and  Labor  Director  S.  W.  Stratton,  of  the 
Bureau  of  Standards,  states  that  during  the  last  fiscal  year 
the  number  of  tests  was  more  than  double  that  of  the 
previous  annual  period,  which  growth  is  attributed  to  the 
steadily  increasing  interest  of  the  industries  in  applying 
scientific  data  and  principles  to  manufacturing.  During  the 
year  an  extensive  investigation  was  made  into  the  subject 
of  damage  by  electrolysis  to  water  and  gas  pipes  and  other 
underground  structures.  In  the  last  few  years  a  great  deal 
of  attention  has  been  drawn  to  the  possibility  of  damage  to 
rein  forced-concrete  structures  from  stray  currents,  and 
much  alarm  has  been  created  in  some  quarters  lest  great 
damage  to  buildings,  bridges,  etc.,  may  result  from  this 
cause.  Although  the  possibility  of  damage  of  this  sort  had 
been  established,  little  was  known  before  this  investigation 
was  started  in  regard  to  the  extent  of  the  damage  that  had 
occurred,  the  conditions  under  which  trouble  might  be  ex¬ 
pected,  or  the  best  method  of  mitigating  the  evil. 

The  present  investigation  was  undertaken  in  response  to 
requests  from  important  engineering  interests,  and  in  carry¬ 
ing  out  the  work  the  bureau  has  had  the  hearty  co-opera¬ 
tion  of  many  engineers,  corporations  and  municipalities, 
they  in  some  instances  incurring  considerable  expense  in 
order  to  assist  the  bureau  in  making  the  investigations. 
During  the  first  half  of  the  year  under  consideration  the 
work  was  confined  mainly  to  investigations  relating  to  elec¬ 
trolysis  of  reinforced  eoncrete,  owing  to  limitations  of 
equipment  and  personnel,  but  early  in  the  present  year  the 
work  was  broadened  to  include  investigations  into  the  gen¬ 
eral  subject  of  electrolysis,  particular  attention  being  given 
to  methods  of  preventing  trouble  from  this  source.  A 
great  deal  of  valuable  information  has  already  been 
obtained,  but  much  important  work  remains  to  be  done,  and 
it  is  planned  to  continue  the  work  during  the  coming  year. 


CREATION  OF  RHODE  ISLAND  PUBLIC  UTILITIES 
COMMISSION. 


On  April  17  Governor  Pothier,  of  Rhode  Island,  signed 
a  bill  creating  a  public  utilities  commission  having  broad 
powers  of  regulation  with  respect  to  railroad,  steamship, 
street  railway,  telephone  telegraph,  gas  and  electric 
service  companies,  but  excluding  public  water-works  and 
municipal  water  service.  By  the  terms  of  the  act  the  board 
is  to  be  composed  of  three  members  who  are  to  be  duly 
qualified  electors  of  the  State,  the  first  three  being  appointed 
by  the  Governor  with  the  advice  and  consent  of  the  Senate, 
to  hold  office  severally  until  February,  1914,  1916  and  1918. 
In  January,  1914,  and  every  two  years  thereafter  one  mem¬ 
ber  is  to  be  appointed  for  a  six-year  term  to  succeed  the 
member  whose  term  will  then  expire.  The  salary  of  the 
chairman  is  fixed  at  $4,000  per  year,  that  of  the  two  other 
commissioners  being  $3,500  each.  An  appropriation  of 
$8,000  per  annum  is  made  for  clerical  assistance  and  office 
expenses.  The  secretary  is  to  be  appointed  by  the  board  to 
hold  office  during  its  pleasure,  his  annual  salary  being 
$3,000.  The  right  of  entry  and  inspection  of  the  premises 
of  public  utilities  is  accorded  the  board  by  the  act,  and  the 
board  is  to  have  the  power  to  administer  oaths,  summon 
and  examine  witnesses,  books  and  papers  in  any  proceeding 
within  its  jurisdiction,  with  subsequent  contempt  proceed¬ 
ings  in  case  of  the  neglect  of  subpoenas. 

All  hearings,  investigations  and  inquiries  before  the  board 
are  to  be  conducted  according  to  rules  adopted  by  the  com¬ 
mission.  Upon  a  written  complaint  made  against  any  public 
utility  by  any  city  or  town  council,  or  by  any  corporation, 
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or  by  any  twenty-five  qualified  electors,  that  any  of  the 
rates,  tolls,  charges  or  any  joint  rate  or  rates  of  any  public 
utility  are  in  any  respect  unreasonable  or  unjustly  discrimi¬ 
natory,  or  that  any  regulation,  measurement,  practice  or 
act  affecting  the  conveyance  of  persons  or  property  or  re¬ 
lating  to  the  service  of  electricity  or  gas  is  in  any  respect 
unreasonable,  insufficient  or  unjustly  discriminatory,  in¬ 
adequate  or  unsafe,  the  board  is  required  to  proceed  with 
or  without  notice  to  investigate  the  situation.  Xo  order, 
however,  can  be  entered  by  the  board  without  a  formal 
public  hearitig  of  which  due  notice  has  been  given.  'I'he 
commission  will  have  powers,  upon  such  hearing,  to  fi.x  and 
order  substituted  therefor  such  rates,  tolls,  charges  or  joint 
rates  as  it  deems  just  and  reasonable,  and  will  have 
authority  to  order  such  regulations  in  regard  to  service 
and  practice  as  it  considers  just  and  reasonable,  special 
emi)hasis  being  laid  upon  the  question  of  public  safety. 
In  its  discretion  the  board  is  empowered  to  require  the 
])ublic  utility  found  to  be  performing  inadecpiate  or  unsuit¬ 
able  service  or  charging  unreasonable  or  discriminatory 
rates  to  pay  a  part  of  or  the  entire  cost  of  the  expenses 
incurred  by  the  board  in  its  investigation.  X<>  conq)laint 
shall  at  any  time  be  dismissed  because  of  the  absence  of 
direct  damage  to  the  complainant.  I'he  commission  is  also 
empowered  to  undertake  investigations  and  issue  orders 
upon  its  own  initiative. 

Iwery  public  utility  failing  to  comply  with  the  order  of 
the  board  is  subject  to  a  fine  of  from  $200  to  $500  for  each 
offense,  and  every  officer,  agent  or  employee  of  a  public 
utility  failing  to  obey  any  order  of  the  board  or  provision 
of  the  act  is  subject  to  a  fine  of  from  $100  to  $500  for 
each  offense.  Proceedings  in  the  Supreme  Court  by  the 
aid  of  the  Attorney-(Ameral  are  named  as  the  means  for 
the  enforcement  of  orders.  The  right  to  rescind  or  alter 
orders  upon  due  notice  is  given  to  the  board,  and  any  public 
utility  aggrieved  by  any  order  is  authorized  to  appeal  to 
the  Supreme  Court  for  a  reversal,  such  appeals  to  have 
precedence  over  other  civil  cases  in  the  Supreme  Court. 

Ry  the  terms  of  the  act  every  public  utility  is  required 
to  furnish  safe,  reasonable  and  adequate  services  and  facili¬ 
ties.  In  case  unjust  discrimination  is  found  above  or  below 
the  regular  tariff  rates  in  force  a  fine  of  from  $50  to  $500 
per  offense  may  be  collected  from  the  corporation  or  its 
officer  or  agent  concerned,  as  specified  in  detail  in  the  act, 
and  in  case  of  undue  preference  the  utility  corporation  may 
be  fined  from  $200  to  $500  per  offense.  All  rebates,  con¬ 
cessions  or  discriminations  from  the  regular  rates  are  pro¬ 
hibited,  with  the  exception  that  a  public  utility  may  give 
free  transportation  or  service  to  its  employees  and  their 
families,  its  officers,  agents,  surgeons,  physicians  and  attor¬ 
neys,  and  to  the  officers,  agents,  employees  and  their  families 
of  any  other  public  utility,  and  with  the  approval  of  the 
board  may  give  free  or  reduced  cost  service  to  any 
municipality  or  to  special  classes  of  persons.  Public  utilities 
arc  declared  by  the  act  to  be  liable  for  any  damages  in¬ 
curred  through  failure  to  obey  the  statute. 

The  commission  receives  power  to  permit  the  temporary 
alteration  or  suspension  of  rates  in  emergencies,  and  after 
due  hearing  may  fix  the  quality  of  service  to  be  furnished, 
covering  such  items  as  the  standard  amount,  pressure, 
initial  voltage  and  character  of  each  kind  of  product  sup¬ 
plied  by  any  public  utility.  The  commission  is  required  to 
establish  rules  and  specifications  to  secure  accuracy  of  all 
meters  and  to  provide  for  the  inspection  and  testing  of 
measuring  apparatus,  the  fees  being  paid  by  the  party  in 
the  wrong.  A  2  per  cent  variation  from  normal  is  allowed 
in  reference  to  meter  accuracy.  Every  public  utility  is 
required  to  file  with  the  commission  rate  schedules  in  force, 
with  due  notice  of  proposed  changes.  Immediate  notice 
to  the  board  is  required  in  case  of  a  fatality  or  serious  in¬ 
jury  resulting  from  maintenance  or  operation,  the  board 
being  authorized  to  hold  investigations.  The  board  may 
also  order  alterations  or  extensiotis  of  plant  and  equipment 


according  to  its  judgment.  The  board  is  to  have  jurisdic¬ 
tion  over  municipal  franchises,  and  in  case  of  unreasonable 
obstruction  may,  upon  appeal,  determine  the  issue.  .\11  the 
powers  and  duties  of  the  railroad  commissioner  are  trans¬ 
ferred  to  the  board,  so  far  as  is  consistent  with  the  pro¬ 
visions  of  the  act. 


PROPOSED  TEXAS  PUBLIC  SERVICE  COMMISSION. 


It  is  considered  probable  that  the  next  Legislature  will 
create  a  state  public  service  commission  similar  to  that  of 
Wisconsin  and  other  states.  Whether  the  new  department 
will  be  made  an  adjunct  of  the  present  State  Railroad  Com¬ 
mission  or  a  separate  department  is  a  matter  that  is  under 
discussion.  It  is  planned  that  the  proposed  commission 
shall  have  jurisdiction  over  central  stations,  electric  street 
railways,  interurban  lines,  telephone  and  telegraph  systems 
and  all  other  public  service  corporations.  The  creation  of 
such  a  commission  is  favored  by  many  of  these  corporation 
interests.  Mr,  H.  J.  Pettingill,  president  of  the  South¬ 
western  Telegraph  &  Telephone  Company,  which  is  a  Bell 
subsidiary,  operating  in  Texas  and  .Arkansas,  in  discussing 
the  subject  said: 

"1  believe  that  if  each  of  the  states  should  establish  a 
corporation  commission  with  jurisdiction  over  public-service 
corporations  the  result  would  be  to  give  the  public  better 
service  and  to  serve  it  more  efficiently  and  economically. 
On  a  recent  visit  to  New  York  I  met  a  number  of  officers 
of  various  Bell  telephone  companies,  and,  as  naturally 
might  be  supposed,  matters  of  general  interest  were  dis¬ 
cussed.  It  was  the  consensus  of  opinion,  and  it  is  my 
fixed  opinion,  that  it  is  best  for  the  public  and  public  service 
corporations  that  the  various  states  should  create  commis¬ 
sions  with  power  to  consider  and  act  upon  matters  arising 
between  the  public  service  and  the  people.  Mr.  Theodore 
N.  Vail,  president  of  the  .American  Telephone  &  Telegraph 
Company,  said  in  his  last  annual  report  to  the  stockholders 
of  that  company : 

“  ‘We  recognize  a  responsibility  and  accountability  to  the 
public  on  our  part  which  is  something  different  from  and 
something  more  than  the  common  obligation  of  other  puhlic- 
service  companies  not  so  closely  interwoven  with  the  daily 
life  of  the  whole  community.  But  in  admitting  this  respon¬ 
sibility  on  our  part  we  must  insist  that  the  measure  of  it 
shall  not  be  determined  by  impossible  standards,  that  equity 
and  fairness  shall  be,  and  personal  and  political  exigencies 
or  partisan  advantages  shall  not  be,  the  basis  of  judgments 
and  requirements.'  " 


PUBLIC  SERVICE  COMMISSION  NEWS. 


N'EW  YORK  COM. MISSION,  FIRST  DISTRICT. 

The  Public  Service  Commission  for  the  First  District 
has  completed  the  legalization  of  the  Steinway  Tunnel 
rapid  transit  route,  which  will  be  part  of  the  dual  system 
of  subways.  The  Steinway  Tunnel  was  built  by  a  private 
company  controlled  by  Interborough  Rapid  Transit  Com¬ 
pany  interests.  It  runs  from  Forty-second  Street  and 
Fourth  .Avenue,  Manhattan,  through  Forty-second  Street 
and  under  the  Fast  River  to  Long  Island  City.  The  tunnel 
is  said  to  have  cost  between  $7,000,000  and  $8,000,000,  but 
the  Interborough  company  proposes  to  turn  it  in  to  the 
city  at  $3,000,000  as  a  part  of  the  extended  subway  system 
which  is  to  be  operated  by  that  company. 

The  Hudson  &  Manhattan  Railroad  Company,  which 
operates  the  McAdoo  tubes,  has  received  from  the  com¬ 
mission  an  extension  of  sixty  days,  namely,  from  .April  28 
to  June  28,  1912,  in  which  to  begin  work  upon  the  proposed 
extension  of  the  Hudson  &  Manhattan  Railroad  from 
Thirtv-third  Street  to  the  (Irand  Central  Station.  I'hirty- 
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third  Street  is  now  the  northern  terminus  of  the  Hudson  & 
Manhattan  system,  and  the  company  lias  obtained  a  certifi¬ 
cate  from  the  commission  for  an  extension  from  that  point 
up  Sixth  Avenue  and  curving  through  Bryant  Park  and 
Forty-second  Street  to  the  Grand  Central  Station.  It  is 
estimated  that  this  extension  will  cost  about  $5,000,000. 

Permission  to  run  motor  stages  from  Fifth  Avenue 
through  Thirty-second  Street  to  Seventh  Avenue  and  the 
Pennsylvania  Station  and  return  through  the  same  street 
to  Fifth  Avenue  has  been  granted  by  the  commission  to 
the  Fifth  Avenue  Coach  Company,  which  operates  the 
motor  stages  on  Fifth  Avenue,  New  York. 

1  he  Commission  has  decided  to  reopen  the  hearings  held 
on  the  application  of  the  Ocean  Electric  Railway  Company 
for  the  approval  of  a  proposed  extension,  about  a  mile  in 
length,  through  the  property  of  the  Neponsit  Realty  Com¬ 
pany  in  Belle  Harbor  and  West  Rockaway.  The  commis¬ 
sion  has  deferred  a  decision  on  the  application  to  await  the 
beginning  of  proceedings  by  the  Board  of  Estimate  and 
Apportionment  to  acquire  by  condemnation  the  private 
street  through  the  Neponsit  Realty  Company's  property  on 
which  it  is  proposed  to  build  the  Belle  Harbor  extension. 
The  corporation  counsel  has  applied  to  the  courts  for  the 
appointment  of  commissioners  to  condemn  the  property, 
and  it  is  usual  under  the  law  for  the  city  to  take  title  at  the 
time  the  condemnation  commissioners  qualify.  If  there  is 
a  building,  however,  upon  the  property  proposed  to  be 
taken  for  street  purposes,  the  taking  of  title  is  deferred  for 
six  months.  The  commission  was  informed  that  since  the 
proceedings  began  a  building  had  been  moved  from  another 
site  to  the  property  which  the  city  is  about  to  acquire.  The 
city  charter  limits  the  grant  of  a  street  railroad  franchise 
to  twenty-five  years  in  public  streets,  but  railroads  may 
obtain  a  perpetual  grant  through  private  property.  It  was 
in  order  to  ascertain  whether  the  building  in  question  was 
removed  to  the  street  for  the  purpose  of  defeating  the  im¬ 
mediate  taking  of  title  by  the  city  that  the  commission 
ordered  the  proceeding  reopened. 

At  its  regular  meeting  April  16  the  commission  adopted 
a  minute  expressing  regret  and  sorrow  at  the  sinking  of 
the  Titanic  and  expressing  its  belief  “that  the  causes  of 
this  disaster  and  the  means  of  preventing  its  recurrence 
should  be  the  subject  of  inquiry  by  a  properly  constituted 
international  tribunal.” 

The  commission  has  just  issued  in  pamphlet  fonn  the 
quarterly  reports  of  street-railway  companies  operating  in 
the  city  of  New  York  for  October  to  December.  1911. 
These  reports  cover  financial  operations  only. 

NEW  YORK  COMMISSION,  SECOND  DISTRICT. 

I'he  Public  Service  .Commission,  Second  District,  has 
authorized  the  Lewiston  &  l.ake  Ontario  Shore  Power 
Company  to  exercise  franchises  and  to  furni.sh  electricity 
in  the  villages  of  Lewiston  and  Youngstown  in  the  towns 
of  Lewiston  and  Porter,  Niagara  County.  The  company 
is  also  authorized  to  issue  its  common  capital  stock  to  the 
par  value  of  $25,000,  the  proceeds  to  be  used  for  the  con¬ 
struction  of  a  transmission  line,  substations  and  distribution 
system. 

M.\.SS.\CH  rSETTS  COM  M  ISSION. 

The  Gas  and  Electric  Light  Commission  has  received  a 
petition  from  Mayor  Feiker  of  Northampton  contending 
that  the  prices  charged  by  the  Northampton  Electric  Light¬ 
ing  Company  for  electrical  energy  are  excessive  and  asking 
the  board  to  order  a  reduction  in  rates.  The  petition  sets 
forth  that  the  price  charged  by  the  company  for  lighting 
service  is  18  cents  per  kw-hr.,  subject  to  a  discount  of 
4  cents  per  kw-hr.  for  the  first  15  kw-hr.  and  a  discount  of 
8  cents  per  kw-hr.  thereafter,  the  minimum  charge  being 
$i  per  month;  and  that  the  price  of  energy  for  motor 
service  is  10  cents  per  kw-hr.,  subject  to  varying  discount 
for  prompt  payment,  according  to  the  amount  used.  .\  date 
for  hearing  will  be  assigned.  The  Northampton  Gas  Light 


Company  is  also  the  respondent  to  a  petition  by  the  Mayor, 
which  alleges  that  the  present  price  of  gas  is  excessive,  this 
being  $1.15  net  per  1000  cu.  ft.,  with  a  minimum  charge  of 
50  cents  per  month. 

W I  SCO  N  S I  .N  CO  .M  .MISSION. 

The  hicago  Wisconsin  Valley  Railroad  Company  has 
been  authorized  by  the  commission  to  issue  4440  shares  of 
stock,  of  par  value  $100  each.  The  proceeds  are  to  apply 
on  the  cost  of  constructing  a  line  of  electric  railroad  be¬ 
tween  the  city  of  Madison  and  the  city  of  I’ortage,  a  dis¬ 
tance  of  about  40  miles.  I'liis  is  but  a  section  of  the  pro¬ 
posed  line,  which,  when  completed,  will  extend  from  Janes¬ 
ville  to  Wausau,  a  distance  of  approximately  210  miles. 
The  commission  determined  that  the  cost  of  the  proposed 
section  of  the  road,  excluding  the  cost  of  rolling  stock, 
substations  and  power  plant,  should  not  e.xceed  $950,000. 
The  estimated  cost  of  the  210  miles  of  line  is  as  follows: 
Roadbed  and  track,  $2,360,600;  buildings,  $81,000;  electri¬ 
fication.  $441,000;  equipment,  $365,000;  engineering,  $140.- 
000.  I'he  estimated  cost  per  mile  is  approximately  $26,000. 
The  company  proposes  ultimately  to  issue  $9,000  in  stock 
and  $30,000  in  bonds  per  mile  of  line. 

The  new  water-power  bill  which  is  to  be  submitted  to  the 
Legislature  at  a  special  session  differs  fundamentally  in  its 
underlying  theory  from  the  law  of  the  last  Legislature 
which  was  declared  unconstitutional  by  the  Supreme  Court 
I'he  new  bill  is  not  founded  upon  state  ownership  of  water- 
powers,  but  recognizes  private  ownership  and  the  rights  of 
public  use  under  regulation.  The  bill  provides  that  dams 
may  be  built  across  navigable  rivers  to  improve  navigation 
and  to  develop  hydraulic  and  electric  energy,  after 
approval  of  the  plans  is  given  by  the  Railroad  Commission. 
Public  hearings  are  to  be  held  upon  each  application,  and 
complete  maps  and  profiles  showing  the  lands  that  may  be 
affected  must  be  submitted  to  the  commission  before  the 
work  is  commenced.  The  commission  is  to  have  power 
to  inspect  the  dam  after  completion  to  see  that  all  require¬ 
ments  have  been  met.  .Vll  hydraulic  power  developed  by 
such  dams  is  to  be  converted  into  electricity  for  sale  to  the 
public :  that  is,  all  dams  to  develop  power  are  to  be  re¬ 
garded  as  public  utilities  and  subject  to  commission  juris¬ 
diction.  All  franchises  under  the  act  are  to  be  granted  to 
corporations  or  municipalities  and  those  granted  to  the 
former  are  to  be  subject  to  the  right  of  the  State  to  pur¬ 
chase  by  paying  just  compensation.  This  compensation  is 
to  be  determined  by  tbe  commission,  but  it  is  stipulated,  in 
determining  such  compensation,  that  no  allowance  shall  be 
made  for  any  franchise  or  franchise  rights.  It  is  hoped 
that  the  law  will  aid  in  the  development  of  the  water- 
powers  of  the  State,  and  for  that  reason  the  franchises  for 
development  are  made  indeterminate. 

MICm(;.\X  COM  MISSION. 

The  United  Home  'I'elephone  Company,  of  Ludingtou,  has 
requested  authority  to  increase  its  capital  stock  from  $300,- 
000  to  $500,000  in  order  to  provide  for  a  reorganization  and 
con.solidation  with  the  Citizens’  Telephone  Company,  of 
Muskegon.  Of  the  additional  stock  $100,000  is  to  be  6  per 
cent  preferred  and  $100,000  common.  The  consolidated 
companies  will  have  5350  telephones  in  service,  with  3686 
miles  of  wire,  17  miles  being  underground.  The  plants  and 
equipment  are  estimated  to  be  worth  $399,175.  while  there 
is  $20,917  in  accounts  due.  making  total  assets  of  $420,092. 
The  indebtedness  is  $79,849.  a  portion  of  it  secured  by  stock. 
I'he  commission  has  the  petition  under  consideration. 

OHIO  COMMISSION. 

In  the  case  of  the  complaint  of  the  city  of  Dayton  against 
the  Bell  Telephone  Company  alleging  that  it  is  charging 
$60  a  year  for  business  service,  while  but  $54  per  year  is 
charged  in  Columbus.  Toledo  and  other  cities  of  similar 
size,  the  commission  has  asked  for  an  opinion  from  .\ttor- 
ney-General  Hogan,  as  there  is  some  doubt  as  to  juri.sdic- 
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lion.  The  iraiichue  pro^des  that  the  company  shall  make 
no  greater  charge  tor  service  than  is  made  in  other  cities 
of  similar  size,  and  Chairman  Gothlin  is  of  the  opinion  that 
relief  should  be  sought  in  the  courts  rather  than  through  the 
commission. 

MARYLAND  COMMISSION. 

The  commission  has  recently  given  hearings  on  two  new 
complaints  against  its  ruling  in  the  case  of  the  Chesapeake 
Ai  Potomac  Telephone  Company’s  rates.  Representatives  of 
the  Harlem  Avenue  Improvement  Association,  of  Baltimore, 
contended  that  the  basis  on  which  the  company’s  revenues 
were  computed  was  too  high,  since,  they  alleged,  it  included 
worn-out  and  useless  plant  and  equipment  and  watered  stock 
and  also  allowed  too  large  a  valuation  for  the  plant  of  the 
Maryland  Telephone  Company.  The  association  also  ob¬ 
jected  to  a  return  of  8  per  cent  on  the  investment  where  the 
business  is  a  monopoly  and  subject  to  few  risks.  Protest 
was  made  against  the  extra  charge  for  coin  boxes.  Mr. 
Charles  E.  Phelps,  chief  engineer  for  the  commission,  testi¬ 
fied  that  the  replacement  value  of  the  property  was  employed 
in  computing  the  proper  amount  of  revenue,  and  no  bonds 
or  stocks  of  the  old  company  were  taken  into  consideration. 
He  also  explained  that  a  portion  of  the  8  per  cent  return 
goes  to  sinking  and  contingent  reserve  funds,  so  that  this 
does  not  represent  the  final  profit  to  the  stockholders. 

The  second  complaint  related  to  the  necessity  of  con¬ 
tracting  for  e.xcess  calls  in  blocks  of  900  each,  at  the  time 
of  signing  the  yearly  contract,  in  order  not  to  be  penalized 
I  cent  each  for  all  calls  in  excess  of  the  minimum.  This 
complaint  was  signed  by  nearly  all  of  the  large  department 
stores  in  Baltimore.  Excess  calls  in  blocks  of  900  taken 
under  the  original  contract  can  be  had  at  2  cents  each,  but 
otherwise  the  excess  calls  cost  3  cents  each.  The  com¬ 
plainants  set  forth  numerous  reasons  showing  that  it  is  very 
difficult  for  them  to  forecast  their  needs  in  this  direction. 

An  organization  of  telephone  subscribers  has  been  formed 
under  the  name  of  the  Protective  Telephone  Association  of 
Baltimore,  for  the  purpose  of  laying  further  data  and  in¬ 
formation  before  the  commission.  Dr.  A.  R.  T..  Dohme  is 
president. 


Current  News  and  Notes 


PROTECIION  OF  TRANSMISSION  CIRCUITS  AND  APPARATUS. 

— In  the  Electrical  World  of  April  6,  page  727,  appeared  an 
abstract  and  discussion  of  a  paper  by  Mr.  James  Lyman 
entitled  “Protection  of  High-Tension  Powxr  Circuits  and 
-Apparatus.”  In  the  report  of  the  discussion  an  incorrect 
reference  to  a  “conduit"  relay  is  made.  This  should  have 
been  printed  “Condit”  relay. 

*  *  * 

De  Luxe  Street  Car. — The  Pittsburgh  &  Butler  Street 
Railway  Company  has  recently  placed  in  service  a  new 
special  car  for  pleasure  parties  which  carries  a  novel  equip¬ 
ment.  The  interior  is  modeled  along  the  general  lines  of 
a  Pullman  parlor  car,  including  luncheon  and  card  tables, 
white  damask  covering  for  the  plush  upholstery,  model 
toilet  appointments,  individual  electric  lamps,  inlaid  fioors 
and  individual  push  buttons,  the  whole  being  supplemented 
with  a  complete  modern  moving-picture  equipment.  This 
car  on  its  initial  trip  from  Butler,  Pa.,  to  Pittsburgli  and 
return  was  very  favorably  commented  upon  by  all  members 
of  the  party. 

*  *  ♦ 

Sons  of  Jove  at  Schenectady. — On  the  night  of  .April 
tg  the  .Schenectady  order  of  the  Sons  of  Jove  held  a  second 
large  rejuvenation  at  Keeler’s  Hotel  in  Albany,  when 
eighty-three  candidates  were  admitted.  It  will  be  remem¬ 
bered  that  only  a  few  weeks  ago  the  Schenectady  organiza¬ 
tion  broke  all  previous  records  by  initiating  a  class  of  150 
members.  This  last  rejuvenation  was  the  occasion  of  much 


merrymaking.  The  eighty-three  satellites  were  escorted 
to  Albany  by  the  members  in  a  chartered  train,  where  a 
sumptuous  dinner  awaited  them  as  preparation  for  their 
trip  to  Jupiter’s  realm.  The  candidates  then  wandered  in 
the  unknown  regions,  beset  by  Pluto  and  his  imps. 

^ 

Meeting  of  Wireless  Telegraph  Engineers. — On 
.April  22  the  Society  of  Wireless  Telegraph  Engineers  held 
a  meeting  at  Columbia  University,  New  A^ork,  wdien  Mr. 
E.  Lowenstein  delivered  his  presidential  address  discussing 
many  of  the  legal  steps  taken  during  the  past  year.  The 
consensus  of  opinion  w^as  that  desirable  legislation  would 
cover  the  following  items:  Absolute  precedence  of  dis¬ 
tress  signals,  severe  penalty  for  utterance  of  fraudulent 
messages,  licensing  of  operators  at  all  stations,  require¬ 
ment  of  pure  radiation  (feebly  damped)  from  all  stations, 
strict  enforcing  of  the  distance  requirement  (ability  to 
transmit  100  miles  day  or  night),  confining  amateur  and 
experimental  w'ork  to  very  short  waves,  requirement  on  all 
ships  of  an  auxiliary  sending  equipment  which  would  per¬ 
mit  signaling  even  though  engine-room  became  floodccl. 
and  provision  to  receive  signals  at  all  times  at  all  officially 
operating  stations,  ship  and  shore.  An  affirmative  vote  was 
taken  on  the  proposal  to  consolidate  w'ith  the  Wireless  In¬ 
stitute,  and  a  joint  meeting  for  the  preliminary  w^ork  of 
drawing  up  a  constitution  was  set  for  May  6. 

*  *  * 

Coal  Analysis. — In  order  to  supply  the  constantly  in¬ 
creasing  demand  for  information  relating  to  the  methods 
used  by  the  United  States  Bureau  of  Mines  in  analyzing 
coal  and  coke,  the  bureau  has  just  issued  Technical  Paper 
No.  8,  by  Messrs.  Frederick  M.  Stanton  and  Arno  C.  Eield- 
ner.  This  describes  the  methods  in  use  at  the  laboratories 
of  the  bureau  for  analyzing  coal  and  coke  and  determining 
the  heating  value  of  these  fuels.  The  fuel  investigations 
being  conducted  by  the  Bureau  of  Mines  had  their  inception 
in  the  work  done  at  the  government  coal-testing  plant 
erected  in  1904  at  the  St.  Louis  Exposition,  and  the  ana¬ 
lytical  methods  originally  used  by  the  chemists  at  that  plant 
have  been  followed  without  much  change  in  the  subsequent 
chemical  work  of  the  fuel-testing  plants  at  St.  Louis,  Nor¬ 
folk  and  Pittsburgh.  The  paper  describes  the  original 
methods  (which  were  those  recommended  by  the  committee 
on  coal  analysis  of  the  American  Chemical  Society)  and 
such  modifications  and  changes  as  experience  has  shown 
advisable.  Copies  of  the  paper  may  be  obtained  by  writing 
to  the  director  of  the  Bureau  of  Mines,  Washington,  D.  C. 

♦  *  * 

Meeting  of  Los  Angeles  Sectio.n,  A.  1.  E.  E. — On  April 
II  was  held  a  meeting  of  the  Los  Angeles  Section  of  the 
.American  Institute  of  Electrical  Engineers  at  which  Presi¬ 
dent  Gano  Dunn  and  Honorary  Secretary  Ralph  W.  Pope 
were  present.  Mr.  J.  M.  Gaylord  presented  a  paper  on 
“The  Mechanical  and  Electrical  Work  of  the  Reclamation 
Service.”  The  work  of  reclamation  was  given  in  general 
and  in  detail,  the  talk  being  illustrated  by  lantern  slides. 
The  paper  was  not  discussed  because  everyone  was  anxious 
to  hear  from  President  Dunn,  who  was  introduced  amid 
generous  applause.  He  referred  to  Mr.  Pope’s  service  in 
a  few  almost  affectionate  remarks,  then  recounted  his  ex¬ 
perience  in  Europe  while  endeavoring  to  arrange  a  meeting 
of  the  Electro-Technical  Congress  of  the  World  for  San 
h'rancisco  in  1915,  and  explained  the  three  different  grades 
of  membership  in  the  Institute  as  proposed.  Everybody 
agreed  with  President  Dunn  that  there  should  be  an  inter¬ 
mediate  grade  between  those  in  highest  standing  in  the 
electrical  profession  and  those  merely  “interested  in  the 
study  of  the  science  of  electricity.”  The  schedule  of  annual 
fees  was  also  handled  thoroughly.  Following  the  address, 
it  was  voted  to  indorse  the  proposed  amendments  to  the 
constitution. 
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First  United  States  Telegraphic  Train  Order. — On 
May  2  a  bronze  tablet  will  be  unveiled  at  Harriman,  N,  Y. 
(formerly  known  as  Turner),  to  commemorate  the  sending 
of  the  first  telegraphic  train  order  in  the  United  States  by 
Charles  Minot,  general  superintendent  of  the  Erie  Railroad, 
in  1851. 

*  *  * 

Electrolysis  and  Chalk. — According  to  a  reporter 
on  a  New  Haven  paper,  strenuous  efforts  are  being  made 
by  an  electric  railway  company  to  prevent  the  leakage  of 
current  from  its  line  owing  to  the  discovery  that  such  cur¬ 
rent  is  fatally  destructive  of  steel  buildings.  “If,”  it  is 
stated,  “the  electrolytic  process  could  be  carried  on  long 
enough  from  this  source  any  steel  structure  might  have  its 
framework  converted  into  chalk.” 

♦  ♦  ♦ 

Wireless  Regulation. — In  a  letter  to  the  Boston  Herald, 
printed  April  19,  Mr.  John  Stone  Stone,  the  well-known 
wireless-telegraph  inventor,  strongly  opposes  the  policy  of 
government  regulation  of  wireless,  and  advises  against  the 
United  States  subscribing  to  the  so-called  Berlin  wireless 
treaty.  Such  action  or  the  passage  of  bills  now  before 
Congress  establishing  government  regulation  would,  he 
says,  check  progress  in  a  new  art  which  is  now  daily  ad¬ 
vancing  in  flexibility,  in  range  and  in  importance. 

*  *  ♦ 

Diesel  Lecture  Before  A.  S.  M.  E. — Special  invitations 
have  been  extended  to  members  of  the  American  Institute 
of  Electrical  Engineers  and  the  New  York  Electrical 
Society  to  attend  the  meeting  of  the  American  Society  of 
Mechanical  Engineers  in  the  Engineering  Societies  Build¬ 
ing,  New  York,  on  April  30,  when  Dr.  Rudolph  Diesel,  the 
inventor  of  the  oil  engine  bearing  his  name,  will  deliver 
an  illustrated  lecture  on  the  development  of  the  Diesel 
engine.  On  this  occasion  Dr.  Diesel  will  be  elected  an 
honorary  member  of  the  A.  S.  M.  E. 

♦  ♦  * 

A.  I.  E.  E.  Northern  University  Br.vnch. — The  Ohio 
Northern  University  A.  I.  E.  E.  Branch,  Ada,  Ohio,  made 
an  inspection  trip  to  Springfield,  Ohio,  April  ii,  visiting 
the  factories  of  the  Robbins  &  Myers  Company,  James 
Leffel  &  Company  and  the  Foos  Gas  Engine  Company. 
'I'he  municipal  power  plant  of  Bellefontaine,  Ohio,  was 
also  visited.  The  plant  consists  of  two  g2-kva,  three-phase 
alternators,  operated  by  a  225-hp  Diesel  oil  engine.  The 
output  for  twenty-four  hours  on  April  ii  was  1851  kw-hr., 
with  a  fuel  consumption  of  21 1  gal.  of  oil  at  2V2  cents  per 
gallon. 

*  *  ★ 

Astor's  Aid  at  Niagara. — Colonel  John  Jacob  Astor, 
who  lost  his  life  when  the  Titanic  sank  on  April  15,  was  ior 
more  than  seventeen  years  a  director  of  the  Niagara  Falls 
Power  Company.  The  remaining  directors  of  this  com¬ 
pany,  through  the  president,  Mr.  Edward  A.  Wickes,  and 
secretary,  Mr.  Frederick  L.  Lovelace,  have  issued  for  pub¬ 
lication  and  transmittal  to  the  family,  of  Colonel  Astor  a 
statement  of  his  courage,  loyalty  and  self-sacrifice  as  shown 
not  only  during  the  sinking  of  the  Titanic,  but  also  during 
the  discouraging  pioneer  period  of  the  hydroelectric  de¬ 
velopments  at  Niagara,  when  he  was  always  ready  to  ap¬ 
prove  and  to  aid  every  reasonable  measure  for  the  utiliza¬ 
tion  of  the  wasted  energy. 

♦  *  ♦ 

Seattle;  Municipal  Plant  Extension. — The  Mayor  and 
Council  of  the  city  of  Seattle  have  apointed  a  board  of 
three  engineers  to  pass  upon  plans  for  the  further  develop¬ 
ment  of  Cedar  River,  power  from  which  is  now  being  used 
for  street  and  commercial  lighting  and  which  also  supplies 
water  to  the  city.  It  is  proposed  to  build  a  masonry  dam 
and  power  house  which  will  develop  the  entire  run-off  of 
the  adjacent  watershed.  The  engineers  who  compose  this 
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board  are  Messrs.  Joseph  Jacobs,  M.  A.  S.  C.  E.,  consulting 
engineer,  Seattle;  E.  H.  Baldwin,  M.  A.  S.  C.  E.,  engineer 
United  States  Reclamation  Service,  and  Glover  Fitzhugh 
Peril!,  late  mechanical  engineer  of  the  Bureau  of  Water, 
city  of  Philadelphia.  The  report  of  this  boar^  will  be  sub¬ 
mitted  about  May  10. 

♦  ♦  * 

New  Building  for  Detroit  Lighting  Com.mission. — 
Work  is  already  well  advanced  on  the  new  five-story  office, 
shop  and  storeroom  building,  to  cost  $70,000,  which  the 
Public  Lighting  Commission  of  Detroit  is  erecting  along¬ 
side  its  present  Atwater  Street  plant.  The  fifth  floor  will 
be  used  for  the  offices  of  the  commission  and  its  staff,  while 
the  lower  stories  will  be  occupied  with  storerooms,  repair 
shops,  etc.,  the  ground  floor  being  used  as  a  garage.  Re¬ 
moval  of  the  offices  and  shops  from  the  present  building 
was  necessitated  by  the  extension  of  the  electrical  equip¬ 
ment  into  this  section.  During  the  present  season  it  is 
expected  to  add  1300  magnetite  arc  lamps  to  the  Detroit 
street-lighting  system  and  to  complete  the  erection  of  a 
fifth  substation  in  the  northwest  section  of  the  city. 

*  *  * 

University  of  Michig.\n  Wireless  Station. — Under 
the  direction  of  Prof.  R.  D.  Parker,  the  University  of 
Michigan  is  maintaining  a  commercial  wireless  telegraph 
station  with  full  equipment.  The  rates  are  identical  with 
those  of  the  old-line  telegraph  companies,  with  the  excep¬ 
tion  of  a  20  per  cent  discount  for  cash  business.  The  uni¬ 
versity  station  has  been,  in  communication  with  the  com¬ 
mercial  station  at  Cleveland  and  also  with  the  station  at 
the  Ohio  State  University.  It  has  been  possible  to  receive 
a  message  from  the  Cornell  University  station,  but  as  yet 
it  has  been  impossible  to  transmit  to  that  station.  Messages 
are  frequently  exchanged  with  Detroit,  Bay  City  and  other 
cities  in  Michigan.  Work  is  now  under  \vay  to  replace 
the  present  equipment,  which  has  a  rating  of  only  2  kw, 
with  a  new  5-kw  equipment. 

♦  ♦  * 

Electric  Incubation. — Chickens  have  been  hatched  in 
an  electric  incubator  in  a  window  of  the  office  of  the  Central 
Hudson  Gas  &  Electric  Company  at  Poughkeepsie,  N.  Y., 
and  the  process  has  been  an  effective  advertisement.  A 
guessing  contest  was  conducted  in  the  newspapers  as  to  the 
number  of  chickens  that  would  be  hatched,  the  prizes 
awarded  being,  first,  an  electric  toaster  and,  second,  choice 
between  an  electric  and  a  gas  iron.  Three  days  prior  to  the 
hatching  the  window  was  fixed  up  to  represent  a  miniature 
farmyard.  During  the  hatching  the  crowd  became  so  great 
about  the  window  that  the  police  were  on  hand  to  keep  the 
street  from  being  blocked.  The  hatch  was  satisfactory  and 
the  company  sold  incubators  and  created  an  interest  in  its 
display-room.  Two  similar  demonstrations  have  been 
started  in  other  communities  reached  by  the  Central  Hudson 
company. 

♦  * 

Chicago  Section,  I.  E.  S. — At  the  meeting  of  the  Chi¬ 
cago  Section  of  the  Illuminating  Engineering  Society  held 
at  the  Great  Northern  Hotel  .\prii  18  at  8  p.  m.  Mr.  J. 
Henninger  gave  an  address  on  wdndow  lighting.  It  was 
announced  that  the  May  meeting  of  the  section  would  be 
devoted  to  the  subject  of  street  lighting,  with  particular 
reference  to  the  new  street  lighting  of  Chicago  with  flame- 
arc  lamps.  The  nominating  committee  reported  the  follow¬ 
ing  nominations  for  officers  for  the  section  for  next  year: 
Chairman,  Prof.  W.  E.  Barrows,  Armour  Institute;  secre¬ 
tary,  T.  E.  Aldrich,  National  X-Ray  Reflector  Company ; 
managers,  Messrs.  F.  A.  Vaughn,  consulting  engineer,  Mil¬ 
waukee;  S.  E.  Church,  Sears-Roebuck  &  Company;  John 
W.  Foster,  Holophane  Company;  Edward  Wray,  of  the 
Railway  Electrical  Engineer,  and  J.  R.  Cravath,  consulting 
engineer. 
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Centkai.-Station*  Revenue  from  Thawing  Fkosteu 
I’li'ES. — On  Jan.  ^9  last  the  City  Council  of  Chicago  author¬ 
ized  the  commissioner  of  public  works  to  enter  into  contract 
with  the  Commonwealth  Edison  Company  for  the  use  of  elec¬ 
trical  apparatus  to  thaw  the  ice  in  water-service  pipes  of 
the  city.  The  basis  of  compensation  was  the  cost  of  labor, 
material  and  electrical  energy  used,  with  10  per  cent  added 
for  profit.  The  original  appropriation  was  $5,000,  but  owing 
to  the  severe  weather  this  amount  was  increased  later  to 
$8,000  and  finally  to  $12,000.  The  transaction  indicates  the 
extent  to  which  the  convenient  electrical  method  of  re¬ 
moving  frozen  obstructions  in  underground  pipes  is  used. 

*  +  * 

'I'me  On.soi.ESC'ENCE  OK  THE  lloKSE. —  I'liat  it  is  only  a 
(luestion  of  time  before  cities  will  take  some  legal  action 
to  remove  the  horse  from  the  streets  is  the  opinion  of  Mr. 
Gleeson  Murphy,  vice-president  of  General  Motors  Truck 
Company.  It  is,  he  says,  simply  a  matter  of  education  and 
time,  but  that  time  will  surely  come,  and  within  the  next 
decade  or  so.  “To-day  the  horse  is  a  municipal  luxury. 
He  necessitates  the  expenditure  of  hundreds  of  thousands 
to  keep  the  streets  clean  and  is  a  menace  to  health,  espe¬ 
cially  in  the  crowded  city  districts.  The  horse  has  retarded 
the  proper  sanitation  of  cities  more  than  .inv  other  one 
obstacle.  We  have  tolerated  the  horse  all  these  years  be¬ 
cause  he  has  been  a  necessity,  but  his  day  of  usefidness  is 
past ;  he  is  going  into  decline.  For  thousands  of  years  he 
has  been  a  common  beast  of  burden,  but  the  horseless 
vehicle  has  been  his  undoing.  His  day  of  supremacy  is 
now  a  matter  of  history.  Companies  with  a  large  numlter 
of'  horse-drawn  vehicles  are  already  fretting  about  the 
coming  of  summer.  Last  year  during  one  of  the  warm 
spells  over  1200  horses  dropped  dead  in  New  York,  and 
these  fatalities  covered  a  period  of  but  six  days.  The 
trouble  and  annoyance,  the  amount  of  money  lost  and  the 
disappointments  caused  make  this  single  condition  a  great 

factor  in  advancing  the  motor  truck.’' 

♦  ♦  ♦ 

Model  of  Electrically  Operated  Locks  of  the 
Panama  Canal. — A  working  model  of  a  section  of  the 
locks  of  the  Panama  Canal  has  been  constructed  at  the 
Gorgona  shops  by  the  model  maker,  'I'aylor  T.  Curran.  It 
is  on  a  scale  of  '/>  in.  to  i  ft.,  and  shows  not  only  the  con¬ 
struction  of  the  lock  chambers,  but  also  the  method  of 
operating  the  gates  and  other  machinery.  In  the  model  a 
wooden  frame  takes  the  place  of  the  steel  girders,  and  upon 
this,  to  represent  the  steel  sheathing  of  the  gates,  sheet 
copper  has  been  tacked  by  means  of  escutcheon  pins,  one 
to  represent  every  rivet,  in  all  about  115,000  pins.  On  the 
lock  walls  are  the  gate-operating  machines,  the  large  bull 
wheels,  with  strut  or  arm  stretching  out  to  open  and  close 
the  gates.  These  wheels  and  the  mechanism  that  run  them 
are  also  to  scale  and  in  exact  duplicate  of  the  large 
machines,  except  that  they  are  operated  by  a  i/15-hp  motor. 
The  motors  arc  carefully  rated  so  as  to  represent  the 
motors  in  operating  condition.  The  miter-forcing  machine 
is  also  on  the  model,  run  by  a  toy  motor.  On  the  coping  of 
the  model  are  shown  the  tracks,  rack  and  conductor  slots 
of  the  electric  locomotives  for  towing  ships  through  the 
locks  as  well  as  lamp-posts,  manholes,  snubbing  hooks  and 
other  small  accessories  to  a  large  lock.  The  chambers  of 
the  rising  stem  gate  valve  machines  and  of  the  cylindrical 
valve  machines  have  been  left  open  so  that  one  may  sec 
the  operation  of  the  machinery.  Each  of  the  valves  is  run 
by  a  l-15-hp  motor,  and  the  machines  are  equipped  with 
the  proper  limit  devices  so  that  the  operation  is  automatic¬ 
ally  controlled.  The  chain-fender  machine,  described  in 
the  Electrical  lEorld.  Nov.  4.  1911.  is  built  with  the  view  of 
connecting  it  with  a  city  wafer  main.  The  model  will  be 
on  exhibition  at  the  International  Navigation  Congress  in 
Philadelphia.  May  25  to  28,  and  later  will  probably  form 
part  of  the  Canal  exhibit  at  the  exposition  in  San 
Francisco. 


SOCIETY  MEETINGS. 

Commonwealth  Edison  Company  Section. — At  a  meet¬ 
ing  of  the  commercial  division  of  the  Commonwealth  Edi¬ 
son  Company  Section  of  the  N.  E.  L.  A.  held  in  Chicago 
on  April  16  Mr.  John  W.  Ferguson  read  a  paper  on  "The 
Relation  Between  the  Company  and  the  Public,”  and  was 
followed  by  Mr.  R,  Macrae,  who  presented  a  paper  on 
"The  Electric  X'ehicle.”  Mr.  O.  R.  Hogue  presided  at  the 
meeting,  and  there  was  a  brief  but  interesting  discussion. 
Music  was  furnished  by  the  N.  E.  L.  A.  orchestra. 

♦  *  * 

Meeting  of  the  Empire  State  Association. — A  meet¬ 
ing  of  the  Empire  State  Gas  &  Electric  Association  was 
announced  to  be  held  in  Schenectady  on  April  26.  The 
session  was  devoted  to  the  discussion  of  accounting  ques¬ 
tions.  It  was  requested  by  the  committee  on  arrangements 
that  each  company  submit  to  the  chairman  of  the  account¬ 
ing  committee,  Mr.  E.  S.  Scobell,  of  Rochester,  suggestions 
regarding  modifications  desired  in  the  classification  of 
accounts. 

*  *  * 

Convention  of  Municipal  Electricians. — The  next  an¬ 
nual  convention  of  the  International  Association  of 
Municipal  Electricians  will  be  held  at  Peoria,  Ill.,  Aug. 
26-30.  Last  week  President  John  \V.  Kelly,  Jr.,  of  Camden. 
N.  J.,  Secretary  Clarence  R.  George,  of  Houston,  Tex.,  and 
Messrs.  John  Berry,  of  Indianapolis,  and  F.  F.  Storer, 
of  Chicago,  members  of  the  executive  committee,  visited 
Peoria  as  guests  of  Mr.  \V.  E.  Wallgamott,  chairman  of 
that  committee,  to  complete  arrangements  for  the  conven¬ 
tion. 

*  *  * 

Mississippi  Electric  Association  Convention. — At  the 
fourth  annual  convention  of  the  Mississippi  Electric  Asso¬ 
ciation,  to  be  held  in  \’icksburg  on  May  28,  29  and  30,  the 
following  papers  will  be  presented:  Review  of  the  De¬ 
velopment  and  Present  Types  of  Induction  Meters,  by  Mr. 
R.  C.  Lanphier;  Grounding  of  Secondaries,  by  Mr.  J.  T. 
Robert.son;  Transformers  and  Induction  Regulators,  by  Mr. 
C.  E.  Allen;  Rates  for  Electric  Service,  by  Mr.  G.  S.  Mer¬ 
rill;  Mixed-Pressure  and  Low-Pressure  Turbines  in  Ratings 
up  to  750  Kw,  by  Mr.  H.  E.  Bussey;  Hand-Fired  and 
Mechanically  Fired  Coal,  by  Mr.  W.  F.  Gorenflo.  On  the 
evening  of  May  29  General  George  H.  Harries,  treasurer 
of  the  National  Electric  Light  Association,  will  deliver  an 
address,  the  meeting  being  open  to  the  public.  Following 
this  address  the  Sons  of  Jove  will  hold  their  annual  re¬ 
juvenation.  The  president  of  the  association  is  Mr.  Jack 
.Abbott.  Jackson,  Miss.,  and  the  secretary  is  Mr.  A.  H. 
Jones.  McComb,  Miss. 

♦  *  * 

.K.merican  Phy:?ical  Society  Meeting. — At  a  meeting 
of  the  American  Physical  Society  at  Cambridge,  Mass.,  on 
.\pril  27,  the  following  papers  to  be  presented  are  of  in¬ 
terest  to  electrical  engineers :  Changes  in  the  Dielectric  Con¬ 
stant  Produced  by  Strain,  by  Messrs.  E.  P.  Adams  and  C.  \Y. 
Heaps,  Princeton  Cniversity:  Rotations  in  the  Metallic  Arc, 
by  Prof.  \V.  G.  Cady.  Wesleyan  Lhiiversity ;  V ariations 
from  Lambert's  Cosine  Law  of  the  Emission  from  Tung¬ 
sten  and  Carbon  at  Glowing  Tempi  raturcs,  by  Mr.  A.  G. 
Worthing.  Cleveland;  Variation  of  Electrical  Resistance  of 
Oxides  with  Temperature,  by  Mr.  .\.  A.  Somerville,  Cor¬ 
nell  University;  Control  of  the  Condenser  Discharge 
Through  Electric  Spark  by  Ultra-Violet  Radiations,  by 
Mr.  William  O.  Sawtelle.  Harvard  University;  The  Maxi¬ 
mum  Intensity  of  Magnetisation  in  Iron,  by  Prof.  B.  O. 
Pierce,  Harvard  University;  Oscillographic  Study  of  Cur¬ 
rent  Charges  Produced  by  a  Carbon  Transmitter  in  Wire 
and  JJlreless  Telegraphy,  by  Messrs.  G.  W.  Pierce  and 
E.  L.  Chaffee.  Harvard  University;  The  Addition  of  Lumi¬ 
nosities  of  Different  Color,  by  Dr.  Herbert  E.  Ives. 
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MINNEAPOLIS  GENERAL  ELECTRIC 

COMPANY’S  NEW  POWER  SYSTEM— I. 

General  Layout  and  Construction  Details  of  New  System 
Replacing  Main  Generating  Station  Destroyed  by  Fire. 

16,000-kw  Generating  Station,  30,000-kw  Distributing  Station, 
2,000-kw  Substation  and  9  Miles  of  Underground 
Transmission  Lines  Completed  in 
Seven  Months 

IT  is  perhaps  the  usual  history  of  large  disasters  to  prop¬ 
erty  that  the  benefit  derived  from  the  opportunity  to 
build  anew  ultimately  outweighs  the  initial  setback. 
It  is  quite  exceptional,  however,  for  such  a  reaction  to 
come  very  swiftly,  and  when  it  is  experienced  in  not  much 


through  in  a  trifle  more  than  eight  months  from  the  time 
of  the  fire  and  within  about  seven  months  from  the  time  the 
contract  was  signed. 

The  services  of  the  Stone  &  Webster  Engineering  Cor¬ 
poration  of  Boston  were  secured  for  the  engineering  and 
construction,  and  this  afforded  a  striking  demonstration  of 
the  rapidity  with  which  the  resources  of  a  large  and  flexible 
engineering  organization  can  be  brought  to  bear  in  such  an 
emergency. 

riie  contract  was  signed  on  Feb.  i,  1911,  when  only  the 
most  general  requirements  had  been  determined  and  before 
any  detail  plans  whatsoever  were  known.  The  contract 
was  drawn  on  the  “cost  plus"  basis  and  covered  the  entire 
engineering  and  construction.  This  arrangement  advanced 
the  work  several  months  over  the  best  time  possible  by 
"lump  sum”  contracting,  because  it  was  possible  to  begin 
active  work  in  the  field  immediately  and  without  waiting 
for  detail  plans  and  specifications. 


Fig.  1 — Turbine- Room  in  Riverside  Station. 

more  than  lialf  a  year,  as  was  the  case  with  The  Min-  general  superintendent  was  picked  and  in  co-operation 

neapolis  ( leneral  Electric  Company  after  the  com])lete  de-  with  the  general  officers  of  the  company  he  formed  his 

•struction  of  its  main  generating  station  by  fire  on  Jan.  6,  organization.  In  about  a  fortnight,  or,  to  be  exact,  on 

tyi  I,  the  circumstances  may  fairly  be  recorded  as  extraordi-  Eeb.  15,  this  organization,  with  office  engineering,  field 

nary.  engineering,  accounting,  purchasing,  inspecting,  transporta- 

A  new  generating  station  of  15,000-kw  maximum  rating,  tion  and  construction  departments,  was  established  in  a 

a  new  di.stributing  station  with  3o,coo-kw  rating  on  the  old  suite  of  offices  in  the  business  center  of  Minneapolis.  The 

ruins  and  a  new  lighting  substation  of  2000-kw  rating,  with  office  organization  comprised  between  fifty  and  sixty  people, 

an  extensiv<?  storage  battery,  each  station  modern  in  every  most  of  them  being  engineers,  accountants,  construction 

particular  of  design,  construction  and  equipment,  were  men,  draftsmen,  etc.,  who  were  already  on  the  payroll  of 

built  and  connected  with  one  another  by  9  miles  of  under-  the  company,  either  in  the  Boston  office  or  in  the  various 

ground  transmission  lines  and  relay  tie  lines,  the  entire  branch  offices  and  job  offices  throughout  the  country.  The 

system  being  placed  in  operation  during  the  month  of  plan  of  organization  for  the  job  is  shown  in  the  accom- 

September,  as  noted  in  our  issue  dated  Sept.  23.  1911.  Pre-  panying  diagram.  On  account  of  the  necessity  for  speed, 

vious  to  the  fire  none  of  the  old  plans  upon  which  this  work  a  great  deal  more  of  the  designing  was  done  on  the  ground 

is  based  existed,  so  that  the  entire  undertaking  was  put  than  is  usually  the  case,  but  the  headquarters  office  was 
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Street  station,  in  with  the  old  direct-current  station,  known 
as  the  Fifth  Street  station,  so  as  to  equalize  and  distribute 
the  load.  These  two  direct-current  substations  are  now 
not  only  supplied  with  energy  by  high-tension  alternating 
current  directly  from  the  hydroelectric  plant  of  the  com¬ 
pany  at  Taylor’s  Falls,  but  each  of  them  has  a  direct  in¬ 
dependent  source  of  supply  from  the  new  steam  station. 

In  case  of  the  failure  or  inter¬ 
ruption  of  any  one  of  the  un¬ 
derground  transmission  cables, 
the  service  to  the  consumer 
would  be  unaffected.  The  alter¬ 
nating-current  stations,  of  which 
there  were  several  existing  be¬ 
fore  the  reconstruction,  all  for 
wholesale  distribution,  are  con¬ 
nected  through  the  new  dis¬ 
tributing  station  both  with  the 
water-power  plant  and  the 
steam  generating  station. 

The  extent  and  complexity 
of  the  service  afforded  by  the 
company  necessitated  some  study 
before  the  new  plans  for  trans¬ 
forming  and  distributing  the 
energy  were  fully  determined, 
but  the  equipment  rating  of  the 
new  generating  station,  known 
as  the  Riverside  station,  was 
at  once  settled  and  construction 
begun  as  soon  as  a  satisfactory 
site  was  located.  This  site  is 
on  a  nine-acre  tract  3.5  miles 
above  the  city  on  the  right  bank 
of  the  Mississippi  River  and 
about  half  a  mile  from  the  main 
tracks  of  the  Northern  Pacific 
Railroad.  Ground  was  broken 
for  the  Riverside  station  on 
Feb.  27,  the  first  generator  was 
operated  Aug.  1,  and  the  plant 
was  turned  over  to  the  oper¬ 
ating  company  on  Sept.  y. 

The  old  Main  Street  station 
which  was  destroyed  was  lo¬ 
cated  on  the  east  bank  of  the 
Mississippi,  opposite  the  heart 
of  the  city,  near  the  mill  dis¬ 
trict.  The  old  plant  was  not 
only  the  main  steam  generating 
station  of  the  Minneapolis  Gen¬ 
eral  Electric  Company,  but  was 
also  the  distributing  station  for 
the  bulk  of  the  energy  of  the 
Taylor’s  Falls  hydroelectric 
plant,  with  a  i6,ooo-kw  gener¬ 
ating  equipment.  Four  13,200- 
volt  lines  from  a  high-tension 
substation  in  the  outskirts  of  the 
city  entered  the  Main  Street 
station,  while  coming  out  of  it  there  were  cables  to  the 
various  substations  and  a  large  number  of  feeders  for  both 
alternating-current  and  direct-current  service.  These  con¬ 
siderations  practically  necessitated  the  construction  of  a 
new  distributing  station  at  this  point ;  but  this  was  not  all. 
In  the  old  Main  Street  station  there  was  a  considerable 
hydraulic  equipment  of  which  the  portions  below  the  engine- 
room  floor,  including  the  penstocks,  wheel  pits,  draft  tubes 
and  tailrace  tunnels,  could  still  be  utilized.  The  new  Main 
Street  station  was,  therefore,  designed  as  a  combined  dis¬ 
tributing  and  hydroelectric  generating  station. 

After  the  fire  the  removal  of  scrap  metal  which  had  com¬ 
posed  the  machinery  was  not  completed  until  April  i,  and  on 


available  for  consultation  on  special  questions  either  of 
design  or  construction. 

The  work  was  pushed  night  and  day  during  the  period 
of  the  most  important  construction,  and  at  the  height  900 
men  were  employed  in  the  field.  In  the  office  the  progress 
of  manufacture  and  shipment  of  equipment  and  apparatus 
was  followed  by  special  schedules.  Inspectors  used  these 
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Fig.  2 — Map  of  Minneapolis  General  Electric  Company's  System, 


schedules  in  getting  the  machinery  out  of  the  shops  and  on 
the  road,  and  men  experienced  in  routing  and  tracing  ship¬ 
ments  got  the  most  rapid  transportation  obtainable.  Bv 
constantly  comparing  what  was  being  accomplished  each 
day  in  the  manufacturers’  shops,  in  shipping  and  in  actual 
construction,  with  the  prearranged  schedules  covering  these 
various  phases,  the  pace  was  kept  up. 

The  economic  result  of  this  seven  months’  vigorous  cam¬ 
paign  of  engineering  and  construction  has  been  to  provide 
The  Minneapolis  General  Electric  Company  with  a  com¬ 
plete  duplicate  system  for  supplying  energy.  An  immense 
amount  of  copper  has  been  installed  in  the  new  conduit 
lines  tying  the  new  lighting  substation,  known  as  the  Sixth 
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that  date  the  ruins  were  turned  over  to  the  constructing 
engineers.  The  new  Main  Street  station  was  completed  in 
about  five  months.  The  second  substation,  to  take  care  of 
the  expanding  lighting  service  and  located  on  Sixth  Street 
near  the  center  of  the  city,  was  built  at  the  same  time,  being 
begun  on  April  4  and  completed  in  August. 

The  Riverside  station  is  connected  with  the  Main  Street 
station  by  two  5000-kw  cables  having  a  length  of  3  miles 
and  with  the  Edison  station  by  one  5000-kw  cable  having  a 
length  of  4.5  miles.  The  Main  Street  and  the  Edison  sub¬ 
stations  have  a  5000-kw  relay  tie  line  1.5  miles  long  between 
them.  Out  of  the  Riverside  station  the  5000-kw  cables  are 
carried  in  a  conduit  for  approximately  2.75  miles  down  the 
river  to  Central  Avenue.  At  this  point  one  of  the  5000-kw 
cables  branches  off  and  crosses  the  two  arms  of  the  river 
as  well  as  Nicollet  Island,  which  divides  them.  The  river 
crossing  is  on  the  highway  bridges,  the  cable  being  carried 
in  fiber-lined  pipe  beneath  the  roadway.  Erom  Centra! 
Avenue  the  5000-kw  cable  continues  down  the  river  to  the 
Main  Street  station,  approximately  1500  ft.  below  the 
Central  Avenue  bridges.  The  tie  line  from  the  Main  Street 
station  to  the  lighting  substation  also  crosses  the  river  on 
the  Central  Avenue  bridges.  The  high-tension  conduit, 
which  is  of  tile  and  concrete  construction,  has  six  ducts 
from  the  Riverside  station  to  the  Main  Street  station  and 
across  Nicollet  Island.  West  of  the  river  it  is  enlarged  to 
twelve  ducts  for  approximately  0.75  mile,  and  finally  to 
thirty-two  ducts  for  a  short  stretch  between  the  main  feed¬ 
ing  point  for  the  lighting  service  and  the  Edison  substation. 

The  improved  facilities  of  The  Minneapolis  General  Elec¬ 
tric  Company  for  meeting  the  demands  of  a  large  and  grow¬ 
ing  manufacturing  city  will  appear  on  comparison  of  the 
present  conditions  with  those  which  existed  before  the  fire. 
Formerly  the  only  relay  for  the  Taylor’s  Falls  plant,  40 
miles  distant  on  the  St.  Croix  River,  was  the  old  Main 
Street  station.  Two  transmission  lines,  each  capable  of 
carrying  the  entire  load,  connected  the  Taylor’s  Falls  plant 
with  the  city,  but  even  this  arrangement  was  not  considered 
a  sufficient  guarantee  against  interruption  by  lightning  or 
break-down  in  the  plant  itself. 

Unaided  by  the  Taylor’s  Falls  plant,  the  Main  Street 
station  was  incapable  of  maintaining  full  Service  except  in 
the  downtown  district.  It  contained  2360  hp  in  waterwheels, 
4700  hp  in  reciprocating  engines  belted  to  generators  and  a 
1500-kw  turbo-generator,  a  total  effective  generating  equip¬ 
ment  rating  of  not  more  than  5000  kw.  The  new’  Riverside 
station,  on  the  other  hand,  has  a  normal  rating  of  12,000  kw 
and  a  two-hour  overload  rating  of  15,000  kw.  To  this  must 
be  added  the  water-power  at  Main  Street  now  rated  at 
2200  kw,  making  a  total  relay  of  17,200  kw,  practically 
duplicating  the  equipment  rating  of  the  Taylor’s  Falls  plant 
and  making  it  economically  possible,  so  far  as  the  com¬ 
pany’s  customers  are  concerned,  to  disregard  the  extreme 
low-water  periods  which  have  so  affected  other  w’ater-power 
undertakings  in  the  upper  Mississippi  Valley.  This  liberal 
provision  for  the  future  is  made  necessary  not  only  by  the 
rapid  growth  of  the  lighting  and  motor-service  demands,  but 


tributing  conduits  are  also  ample  for  future  growth,  spare 
ducts  being  provided  for  drawing  in  additional  cables  up  to 
a  30,000-kw’  equipment. 

At  the  time  of  the  fire  the  company  was  supplying  energy 
in  a  variety  of  forms.  There  were  three  direct-current  sys¬ 
tems.  one  for  220-volt,  three-wdre  lighting  and  motor  service, 
supplied  with  energy  by  rotary  converters  in  the  substation 


Fig.  4 — Main  Street  Station. 


know’n  as  the  Fifth  Street  station  and  a  small  auxiliary 
station ;  one  for  the  municipal  street  arc  lighting,  for  which 
Minneapolis  is  justly  famous,  and  one  a  500-volt  motor- 
service  system  with  a  connected  load  of  about  3200  hp,  most 
of  it  in  elevators.  There  were  also  two  alternating-current 
systems  supplied  with  energy  by  the  company  and  largely 
dependent  on  the  Main  Street  station.  One  was  a  2300-volt, 
single-phase  lighting  system  and  the  other  a  2300-volt,  three- 
phase  motor-service  system.  There  was  also  a  35-cycle 
system  simply  for  operating  some  of  the  company’s  lighting 
service  rotary  converters  above  mentioned.  During  a  recent 
month  the  maximum  peak  loads  on  the  various  systems 
respectively  were:  Three-phase  motor  service,  5100-kw: 
direct-current,  220-volt,  3600-kw;  single-phase  lighting. 
2200  kw ;  municipal  arc  lighting,  750  kw,  and  500-volt  direct- 
current  motor  service,  600  kw. 

Every  service  of  the  company  can  now  be  taken  care  of 
on  a  very  much  enlarged  scale  than  before  the  fire  with 
two  exceptions.  The  500-volt  direct-cqrrent  motor  load  is 
not  expected  to  grow,  and  is,  therefore,  provided  for  by 
new  generating  equipment  only  slightly  greater  in  rating 
than  the  old  equipment,  and  the  regular  operation  of  the 
35-cycle  system  is  discontinued,  the  rotary  converters  being 
held  simply  as  a  reserve. 

Before  the  fire  the  lighting  service  converting  equipment 
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Fig.  3 — Organization  Chart. 


by  the  importance  of  afifording  continuous  and  reliable 
power  to  the  large  wholesale  consumers  such  as  the  flour 
mills,  one  of  which  is  now  taking  3000  hp.  The  Riverside 
station  is  expected  to  come  into  more  or  less  complete 
operation,  but  it  is  built  on  the  unit  plan,  and  the  size  of 
the  lot  will  permit  enlargement  to  almost  any  extent  to  keep 
pace  with  the  natural  growth  of  the  city.  The  main  dis- 


consisted  of  four  looo-kw,  60-cycle  rotary  converters  in 
the  Fifth  Street  substation,  1050  kw  in  small  35-cycle  con¬ 
verters  divided  between  Fifth  Street  and  the  small  auxiliary 
substation,  and  a  storage  battery  of  2000  kw,  one-hour 
rating.  Replacing  the  small  converters,  there  are  two  1000- 
kw  motor-generators  and  a  storage  battery  with  a  maximum 
rating  of  16,000  amp,  all  of  this  equipment  being  located  in 
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the  new  Sixth  Street  substation.  The  new  storage  battery 
is  large  enough  to  carry  the  entire  direct-current  lighiing 
load  at  the  present  time  for  a  period  of  ten  minutes,  and  it 
will  keep  the  pressure  constant  under  any  variation  of  load. 

After  the  fire  the  direct-current  lighting  service  was 
restored  by  etiergy  purchased  from  the  Twin  City  Rapid 
Transit  Company,  but  two  of  the  main  cables  were  shortly 
connected  around  the  ruins  of  the  Main  Street  station  so 
that  the  Fifth  Street  substation  could  receive  energy  for 
the  direct-current  lighting  service  directly  from  the  Taylor’s 
I'alls  plant.  This  emergency  measure  was  followed  within 
a  month  by  the  operation  of  a  temporary  combined  gen¬ 
erating  station  and  substation  erected  by  the  constructing 
engineers  alongside  the  Main  Street  ruins.  This  station 
contained  a  2000-kw  steam  turbine  rented  from  the  General 
Electric  Company  and  erected  in  a  space  provided  by  re¬ 
moving  some  of  the  boilers  of  the  old  Main  Street  station. 


lighting  and  street-lighting  substation.  Fortunately  at  the 
time  the  fire  occurred  there  were  several  old  arc  machines 
in  storage,  and  these  were  set  up  in  a  temporary  substation 
on  Nicollet  Island  and  belted  to  500-volt  motors,  which 
were  run  with  energy  supplied  by  the  street-railway  com¬ 
pany  over  the  lighting  company's  distributing  lines.  In  a 
few  weeks  rectifier  sets  and  tub  transformers  with  900  new 
magnetite  arc  lamps  were  received  from  the  manufacturers. 
The  transformers  and  rectifier  sets  were  placed  in  the 
Nicollet  Island  substation  and  supplied  with  2300-volt  energy 
from  the  temporary  substation  at  Main  Street.  This  re¬ 
stored  the  mixed  street-lighting  service  of  1470  lamps  with 
a  uniform  equipment  of  1500  magnetite  lamps.  With  the 
completion  of  the  building  and  machinery  foundations  for 
the  new  Main  Street  distributing  station,  the  transformers 
and  motor-generators  in  the  temporary  substation  were 
moved  into  it,  as  were  also  the  rectifier  sets  and  tub  trans- 


A  6000-kw  turbo-Kcnerators.  K  Hoiler-feeil  pumps.  M  Oil  switches. 

H  Surface  condensers.  G  Circulating  water  intake.  P  Water  weigher. 

C  Wheeler  20-in.  volute  circulating  H  Circulatirg  water  discharge.  R  Feed-water  heater, 

pumps,  direct-connected  to  11x15  I  Transformers.  S  600-hp.  boilers, 

skinner  Kngine,  175  r.i).m.  K  Klectrolytic  static  dischargers.  T  Ashpit. 

1)  Dry  vacuum  pumps.  L  Ifusbar  compartments.  R!5  Coal  bunker. 

K  Kxciters. 

Fig.  5 — Cross-Section  of  Riverside  Station. 


(The  boiler-room  was  not  injured  by  the  fire.)  This  turbine 
was  connected  to  a  set  of  three  looo-kw,  2300/13,200-volt 
.step-up  transformers  (the  only  electrical  equipment  saved 
from  the  fire),  and  the.se  in  turn  were  connected  to  a  tem¬ 
porary  1 3, 200- volt  bus.  Three  motor-service  lines  that 
formerly  ran  into  the  old  Main  Street  station  from  the  high- 
tension  substation  were  also  connected  to  this  bus,  and  the 
outgoing  feeders  to  the  direct-current  and  alternating-cur¬ 
rent  substation,  which  had  been  cut  off  by  the  fire,  were 
also  connected  into  it.  The  feeders  which  supplied  energy  to 
the  single-phase  lighting  system,  twelve  in  number,  were 
connected  to  a  temporary  23GO-volt  bus  in  the  emergency 
substation.  This  bus  was  connected  to  the  turbine  and  to 
the  i3,2(X)-volt  bus  through  the  transformers  .so  it  could  be 
fed  with  energy  directly  from  the  Taylor’s  halls  plant.  The 
rented  turbine,  therefore,  acted  as  a  relay  for  the  Taylor’s 
Falls  plant  for  all  services  and  cut  down  the  purchase  of 
additional  energy  from  outside  sources.  The  company’s 
5(K)-volt  direct-current  motor  service  was  restored  by  in¬ 
stalling  two  300-kw  motor-generators  in  the  temporary  sub¬ 
station  at  Main  Street. 

These  provisions  took  care  of  everything  but  the  direct- 
current  municipal  arc  lighting.  Before  the  fire  there  were 
870  9.6-amp  open  arc  lamps  receiving  energy  from  a  collec¬ 
tion  of  arc  machines  in  the  Main  Street  station.  There 
were  also  600  6.6-am])  magnetite  arc  lamps  supplied  with 
energy  through  rectifier  sets,  300  lamps  being  connected 
with  the  old  Main  Street  station  and  300  with  a  single-phase 


formers  which  were  temporarily  located  in  the  Nicollet 
Island  substation. 

In  a  subsequent  issue  will  be  described  in  detail  the 
Riverside  generating  station,  the  Main  Street  generating 
station,  the  Sixth  Street  Edison  substation  and  the  under¬ 
ground  transmission  system. 


SPECIAL  INSULATORS  FOR  KEOKUK-ST.  LOUIS 
TRANSMISSION. 

Owing  to  the  use  of  300,000-circ.  mil,  nineteen-strand 
copper  cables  as  the  line  conductor  of  the  iio,ooo-volt 
transmission  line  from  the  Keokuk  water-power  plant  of 
the  Mississippi  River  Power  Conqiany  to  the  city  of  St. 
Louis,  140  miles  distant,  special  susi)ension-type  insulators 
having  a  mechanical  strength  beyond  that  of  any  insulator 
now  marketed  will  be  required  to  support  the  unusual 
weight  of  the  conductors.  I'he  douhle  towers  will  support 
two  circuits  or  six  300,000-circ.  mil  cables,  besides  the 
ground  wire,  while  a  second  transmission  line  will  later 
be  built  to  parallel  the  first  over  the  same  right-of-way.  A 
maximum  of  66.000  electrical  hp  is  contracted  for  in  St. 
Louis,  and  either  circuit  alone  is  designed  to  convey  48,000 
hp.  The  first  pair  of  units  arc  expected  to  be  operating  at 
Keokuk  by  next  spring,  while  the  entire  fifteen  will  be 
running  by  July,  1913. 
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NETWORK  OF  ELECTRICAL  CONDUCTORS— III. 


Principles  of  and  Simple  Methods  for  Designing  and 
Calculating  Network  Distribution  Systems. 


By  Francis  B.  Crocker. 

THF  two  previous  instalments  of  this  article,  which 
appeared  in  the  issues  of  April  13  and  April  20,  gave 
an  outline  of  the  problems  encountered  in  designing 
network  systems  and  of  the  solution  that  may  be  found  for 
the  most  general  case.  In  the  present  concluding  instal¬ 
ment  a  description  is  given  of  the  “cutting-point”  method 
of  determining  the  currents  in  any  portion  of  a  network 
and  the  so-called  “tree  system”  of  current  distribution. 

The  “Cutting  Point”  Method. — This  method  may  be  em¬ 
ployed  to  determine  analytically  the  flow  of  currents  in  a 
network  or  portion  thereof.  In  general,  each  mesh  of  a 
network  receives  current  at  one  point  and  supplies  current 
to  the  loads  as  well  as  to  the  other  mains  connected  there¬ 
with.  Some  of  the  meshes  may  be  so  located  that  current 
enters  them  at  two  or  more  points,  or  they  may  be  in  a 
neutral  position  so  that  no  current  flows  through  them,  as 
in  the  case  of  the  galvanometer  in  a  balanced  Wheatstone 
bridge.  These  are  special  instances,  however,  and  the 
conditions  existing  in  them  will  be  brought  out  when  the 
method  is  applied.  It  is  well  to  study  first  the  outermost 
meshes  of  a  system,  especially  those  delivering  current  at 
a  few  points  or  having  one  concentrated  load.  In  such  a 
case  the  entering  current  must  equal  the  load  unless  cur¬ 
rent  is  also  conveyed  to  an  adjacent  mesh,  which  may  be 
treated  as  an  additional  load.  In  the  beginning  it  is 
desirable  to  select  meshes  for  which  the  conditions  are 
fairly  simple. 

Consider  a  single  mesh  receiving  current  at  one  point 
and  from  the  sides  of  which  current  is  delivered  to  several 
loads.  This  problem  is  practically  the  same  as  that  of  a 
simple  “ring  circuit.”  but  the  method  now  to  be  explained 
is  of  more  general  application.  To  the  mesh  I  B  in  Fig.  14 
a  current  /  is  supplied  and  several  loads  i,  j\,  and  i^  are 
connected.  The  various  resistances  between  the  points  at 
which  current  enters  or  leaves  are  r,  r„  r„  and  r^.  as 
shown.  All  of  the  loads  except  one  are  supplied  precisely 
as  if  connected  to  a  circuit  with  two  branches.  In  most 
cases,  however,  one  load  receives  current  from  both  direc¬ 
tions  and  is  therefore  at  minimum  potential.  This  is 
called  the  cutting  or  partition  point  because  the  conductor 
could  be  cut  there  and  that  particular  load  apportioned 
between  the  two  paths  without  disturbing  conditions  upon 
them.  We  should  then  have  simply  a  circuit  divided  into 
two  branches.  This  point  is  important  because  it  has  maxi¬ 
mum  drop  which  must  be  the  same  for  both  routes.  It 
may  be  located  approximately  by  starting  at  I  and  adding 
the  currents  i  -|-  etc.,  until  their  sum  exceeds  one-half 
of  /.  If,  however,  the  resistance  to  this  point  is  more  than 
half  of  r  +  r,  +  r,  +  “h  ^4  +  >”5.  then  the  preceding  one 
should  be  chosen. 

The  load  i,  wfudd  naturally  be  selected  as  receiving 
lowest  voltage  and  therefore  the  correct  “cutting  point." 
If  it  is  not,  the  results  obtained  will  enable  the  right  one 
to  be  found.  If  current  flows  to  i.,  by  both  routes  but  iu 
unknown  proportions,  then  the  contribution  from  one  direc¬ 
tion  may  be  represented  as  x  and  that  from  the  other  direc¬ 
tion  must  be  i..  —  x.  Of  course  the  fall  of  potential  from 
I  to  j,  must  be  the  same  by  both  paths;  that  is, 

I  r  4- iV(r -f  r,) -4- ^  fr -f  r, -f  rj 

=  *>4  +  f  4-  rj  (18) 

The  loads  1.  etc.,  and  resistances  r,  etc.,  being  all  known, 
the  value  of  x  is  easily  found.  The  current  through  r  is 
i  +  h  +  and  through  r,  is  /  minus  this  quantity.  The 
voltage  drop  from  /  to  1,  is  found  by  substituting  the  value 
of  X  in  either  member  of  equation  (18).  When  the  value 
found  for  x  is  greater  than  the  current  delivered  at  the 


assumed  cutting  point,  then  the  latter  must  be  sought  fur¬ 
ther  along  the  main  in  the  direction  toward  which  x  flows, 
i  he  correct  location  is  that  tor  which  jr  =  o  or  .r  is  a 
positive  quantity  less  than  the  load  at  that  point.  A  nega¬ 
tive  value  for  x  shows  that  it  flows  away  from  the  point 
selected  and  not  toward  it,  so  that  the  true  cutting  point  is 
in  the  direction  thus  indicated. 

In  considering  a  set  of  conductors  forming  two  meshes 
supplied  by  one  current  it  is  necessary  to  find  a  cutting 
point  for  each.  Assuming  these  as  for  the  single  mesh 
in  Fig.  14,  two  simultaneous  equations  are  obtained  with 
two  unknown  quantities,  and  for  n  meshes  there  would 
be  n  equations  with  n  unknown  quantities,  the  solution  of 
which  enables  the  currents  to  be  ascertained  for  all  parts 
of  the  given  network.  When  the  number  of  meshes  be¬ 
comes  great  the  solution  of  the  equations  by  ordinary 
algebraic  methods  is  so  laborious  that  the  work  should  be 
facilitated  by  using  determinants. 

The  method  is  illustrated  by  applying  it  to  the  single 
mesh  in  Fig.  14,  with  the  following  numerical  values: 
I  =  10  amp,  t,  =  20  amp,  i^  =  10  amp,  fj  =  30  amp;  r  =  0.01 
ohm,  r,  =  0.02  ohm,  =  o.oi  ohm,  r,  =  0.03  ohm  and 
=  0.01  ohm.  When  these  are  substituted  in  equation  (18) 
it  is  found  that  .r  =  o,  which  means  that  no  current  flows 
through  r,  and  it  could  be  removed,  so  that  /,  is  literally  a 
“cutting  point,”  the  entire  load  there  being  supplied  through 


Fig.  14 — Single  Mesh  Supplying  Several  Derived  Currents. 

Tj.  The  drop  from  I  to  1,  is  ( 10  X  o-oi)  +  (30  X  0-02) 
=  0.7  volt,  and  the  same  from  /  to  fj  through  r,  and  r,. 
Decreasing  the  resistances  or  currents  in  the  former  route 
or  increasing  them  in  the  latter  would  cause  current  to  flow 
to  I,  by  way  of  r, ;  that  is,  x  >  o.  Converse  changes  make 
.r  <  0,  in  which  case  i,  is  the  point  of  lowest  potential, 
receiving  current  from  both  sides.  Any  current  that  merely 
“circulates”  through  the  mesh  to  other  mains  conhected 
therewith,  for  example,  at  the  corner  B,  may  be  treated 
preci.sely  as  if  it  were  a  load  such  as  1. 

Ketivorks  Considered  as  Consisting  of  "Trees.” — In  the 
beginning  the  general  arrangement  of  a  network  and  flow 
of  current  therein  have  been  explained  in  relation  to  Figs. 
I  and  2.  In  the  same  simple  manner  almost  any  practical 
problem  in  the  design  or  study  of  networks  usually  may  be 
solved  with  sufficient  accuracy.  Consider  first  the  ideal 
case  in  which  one  set  of  mains  is  parallel  as  well  as  equi¬ 
distant  and  the  other  set  also  parallel  and  equidistant  at 
right  angles  to  the  former.  The  two  sets  of  mains  are  con¬ 
nected  at  each  point  of  intersection  to  form  the  positive 
network.  There  are  two  precisely  similar  sets  of  negative 
mains  not  shown  because  they  are  the  exact  counterpart 
of  the  positive  network,  carrying  in  each  section  the  same 
current  with  the  same  drop  in  voltage.  A  portion  of  such 
a  network  represented  in  Fig.  15  receives  energy  through 
five  feeders  at  the  points  A,  B,  C,  D  and  G,  represented  by 
heavy  black  dots.  This  network  is  supposed  to  extend  in 
all  directions  considerably  beyond  the  limits  of  the  diagram 
with  the  same  regularity  throughout.  For  example,  if 
each  small  square  such  as  K  L  represents  a  city  block,  then 
the  same  number  of  amperes  is  taken  from  each  of  the 
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four  sections  of  main  that  inclose  it.  The  direction  and 
relative  amount  of  current  in  the  various  paths  are  indi¬ 
cated  by  arrows.  It  is  sufficient  to  put  them  in  one  quarter 
A  F  E  G  of  the  diagram  because  each  of  the  other  three 
quarters  would  correspond  exactly.  In  fact,  one-half  of 
one  quarter  or  one-eighth  of  the  diagram  tells  the  whole 
story  because  all  the  rest  is  merely  repetition.  This  portion 
G  J  H  is  marked  by  heavy  lines  in  Fig.  15  and  represents 
the  whole  current  flow  that  takes  place  from  any  one  of 
the  feeders  in  each  of  the  four  directions. 

The  distribution  of  current  in  a  network  is  on  the  so- 
called  “tree  system’’;  that  is,  it  starts  from  the  feeding 
point  by  the  conductor  G  g  corresponding  to  the  main 
trunk  of  a  tree  and  continuallydivides  itself  into  branches 
and  twigs.  This  branching  continues  until  it  meets  the 
currents  from  the  next  feeder,  which  have  spread  out  in  a 
similar  manner.  Such  a  meeting  is  shown  along  the  dotted 
line  EF  in  Fig.  15,  the  opposing  arrows  representing  cur¬ 
rents  from  A  and  G  respectively.  Theoretically  the  net¬ 
work  could  be  cut  along  that  line  without  affecting  the 
flow  of  the  currents.  Practically  the  line  E  F  across  which 
no  current  passes  shifts  its  position  as  the  loads  change 


in  amount  and  location.  Nevertheless,  there  must  always 
be  a  neutral  point  on  every  current  path  between  neighbor¬ 
ing  feeders,  and  a  neutral  line  can  be  drawn  through  these 
points,  but  it  may  not  be  straight.  In  practice,  however, 
what  is  a  neutral  point  at  one  hour  of  the  day  may  at 
some  other  time  have  a  heavy  current  through  it.  Inspec¬ 
tion  of  the  diagram  shows  that  all  of  the  current  from 
each  feeder  must  be  carried  first  by  a  few  mains,  which 
in  this  case  number  four.  It  is  also  evident  that  this  cur¬ 
rent  tends  to  divide  itself  among  the  branching  mains  into 
small  fractions,  for  example,  first  into  three  parts  at  g  and 
then  into  five  parts  between  H  and  /.  Moreover,  current  is 
ordinarily  being  taken  from  the  mains  by  the  numerous 
loa<ls  connected  to  them,  so  that  its  total  value  is  rapidly 
diminishing  as  the  paths  for  it  increase.  This  example  is 
ideal,  but  a  commercial  network  is  not  very  different  in 
regard  to  these  general  facts.  The  average  conditions, 
especially  when  it  is  large  and  well  designed,  almost  neces¬ 
sarily  approach  the  ideal  case.  Any  considerable  departure 
from  this  would  usually  be  due  to  excessive  loads  on  some 
conductors  or  very  little  load  on  others,  either  of  which 
conditions  should  be  avoided.  It  is  not  practicable  to  help 
matters  by  connecting  loads  at  or  near  the  neutral  points 
of  the  mains,  because  all  the  current  must  start  from  the 


feeding  points  by  comparatively  few  paths  and  the  further 
it  travels  along  the  mains  the  greater  the  drop  and  lost 
energy.  In  short,  it  is  particularly  desirable  to  place  the 
heavy  loads  near  the  feeders.  It  is  possible  to  use  mains 
of  larger  cross-section  near  the  feeding  points,  but  it  may 
later  become  necessary  to  change  or  increase  the  number 
of  the  latter,  and  it  is  generally  desirable  to  have  uni¬ 
formity  in  sizes.  The  advantages  of  continuity  of  service 
and  uniformity  of  voltage  secured  by  networks  are  so  great 
that  they  warrant  their  adoption  for  large  or  important 
systems  of  distribution,  in  spite  of  the  rather  awkward  fact 
just  pointed  out. 

With  the  uniform  conditions  in  Fig.  15,  values  of  cur¬ 
rent  and  drop  in  the  different  parts  of  a  network  are  easily 
determined.  In  each  of  the  “trees,”  such  as  G  H  J,  into 
which  the  system  may  be  divided  the  total  load  is  supplied 
by  G  g.  This  amount  less  the  current  taken  by  the  load  on 
G  g  divides  into  three  parts  at  g.  Their  proportion  de¬ 
pends  upon  the  resistances  of  the  respective  paths  and  upon 
the  loads  supplied  by  them,  but  in  most  cases  may  be  as¬ 
sumed  to  be  an  equal  partition  between  them,  and  is  likely 
on  the  average  to  approximate  closely  to  this  assumption. 
Of  course,  if  there  is  a  definite  and  considerable  load  upon 
any  one  main,  it  will  have  to  supply  that  in  addition  to  its 
general  share  of  the  energy,  and  the  current  assigned  to 
it  must  include  both.  The  calculation  is  made  in  the 
simple  manner  explained  in  relation  to  Fig.  2. 

In  most  cases  this  very  easy  determination  would  give 
results  as  reliable  as  those  obtained  by  the  very  laborious 
methods  that  have  been  set  forth.  The  main  G  g  may 
under  some  circumstances  furnish  current  to  the  neighbor¬ 
ing  “tree”  G  E  H  as  well  as  to  its  own  “tree”  G  H  J,  but 
the  latter  may  also  sometimes  receive  current  through  the 
main  G  L,  thus  tending  to  equalize  matters.  The  loads 
supplied  by  each  “tree”  are  known  or  may  be  estimated 
and  their  total  is  the  current  conveyed  by  each  trunk  such 
as  G  g. 

.\  square  is  drawn  around  any  feeding  point  as  a  center 
at  a  distance  less  than  that  of  the  nearest  neutral  point  on 
any  of  the  mains  supplied  by  the  feeder,  for  example,  the 
dotted  square  in  Fig.  15.  This  square  cuts  a  certain  num¬ 
ber  of  mains,  and  evidently  the  total  current  flowing  out 
through  them  at  their  points  of  intersection  with  the  square 
equals  the  current  in  the  feeder  less  the  load  supplied 
within  the  square.  Hence  the  average  current  in  each  of 
the  mains  thus  intersected  is  found  by  dividing  this  current 
by  the  number  of  mains.  Some  of  them  are  usually  loaded 
more  than  others,  but  the  average  holds  true  and  is  a 
guide  in  determining  currents  and  drop  in  the  various  sec¬ 
tions  of  main.  Several  concentric  squares  may  be  de¬ 
scribed  in  this  way  beginning  with  a  small  one,  thus  ascer¬ 
taining  the  average  load  at  any  desired  distance  from  the 
feeding  point.  There  is  a  certain  size  of  square  within 
which  the  load  is  equal  to  the  feeder  current.  For  the 
feeding  point  G  in  Fig.  15  this  square  is  drawn  through 
the  points  EF  JH  and  intersects  all  of  the  mains  at  their 
neutral  points;  that  is,  no  current  passes  either  into  or  out 
of  it,  as  indicated  along  the  line  E  F,  which  is  one  of  its 
sides.  In  most  practical  networks  the  mains  are  more  or 
less  irregular  in  their  direction  as  well  as  spacing  and  the 
load,  feeding  points,  feeder  voltages,  etc.,  are  not  uniform. 
Nevertheless,  the  streets  of  cities  usually  approximate  a 
rectangular  arrangement  that  may  be  treated  substantially 
the  same  as  the  network  in  Fig.  15;  even  if  they  are  not 
rectangular,  most  of  the  conditions  brought  out  in  rela¬ 
tion  to  Fig.  15  are  applicable  to  them  with  local  modifica¬ 
tions  apparent  in  each  case.  Mains  that  are  neither  parallel 
nor  equally  spaced  must  distribute  the  current  in  every 
direction  from  the  feeding  points  and  there  must  be  a 
neutral  point  on  each  current  path  connecting  two  adjacent 
(mes  so  that  a  line  through  these  neutral  points  exactly 
incloses  the  area  of  action  of  a  feeder.  It  is  not  difficult 
to  mark  out  these  areas  of  influence  fairlv  close  to  their 
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actual  boundaries  upon  a  map  of  a  network  giving  the  load 
supplied  in  each  block.  Where  mains  are  closer  to  each 
other  the  feeding  points  would  usually  be  located  corre¬ 
spondingly  nearer  together.  For  example,  the  irregular 
network  in  Fig.  16,  with  a  normal  distribution  of  load, 
would  be  well  supplied  by  feeders  connected  to  the  points 
A,  B,  C  and  D.  These  would  serve  respectively  the  four 
portions  into  which  the  system  is  divided  by  the  vertical 


Fig.  16 — Irregular  Network. 

line  EB  and  horizontal  dotted  line  G  H.  If  the  current 
consumed  in  district  G  F  is  greater  than  in  district  G  E, 
then  the  dotted  line  should  be  shifted  toward  D  until 
equality  of  load  is  obtained. 

All  of  the  methods  and  statements  herein  apply  equally 
well  to  an  existing  network,  in  which  the  location  of  mains, 
distribution  of  load  and  other  facts  are  known,  and  to 
the  design  for  a  system  to  be  installed,  the  loads  being 
estimated  or  ascertained  by  a  canvass  of  the  prospective 
consumers  in  the  latter  case. 

Construction  of  Networks. — As  already  stated,  it  has 
been  customary  in  this  country  to  construct  networks  with 
sizes  of  mains  that  have  been  found  by  experience  to  be 
suitable  for  a  few  cities  having  a  similar  density  of  popu¬ 
lation,  character  of  service,  etc.  In  New  York  City  mains 
of  200,000  and  350,000  circ.  mils  are  the  two  standard 
sizes  and  there  is  a  strong  tendency  to  adopt  the  larger 
size  exclusively.  In  each  case  a  plan  of  the  given  district 
should  be  made,  and  lines  representing  the  proposed  mains 
then  drawn.  A  main  (two-wire  or  three-wire  as  the  case 
may  be)  is  run  through  each  street,  or  two  mains  may  be 
laid,  one  on  each  side,  in  order  to  reduce  the  trouble  of 
making  house  connections.  In  unimportant  streets,  with 
no  customers,  the  mains  may  be  omitted  or  put  in  later. 
Where  the  mains  intersect  they  are  so  connected  that  all 
the  -L  conductors  (of  which  there  are  usually  four  or 
eight)  are  brought  together;  the  same  plan  is  used  for 
the  —  conductors,  and  also  for  the  ziz  conductors  in  a 
three-wire  system.  The  connections  of  four  -f-  wires  and 
four  —  wires  in  a  two-wire  system  are  represented  respec¬ 
tively  at  /  and  N  in  Fig.  i.  Having  thus  laid  out  the 
entire  network,  certain  feeding  points  are  then  chosen. 
There  is  no  absolute  rule  for  determining  their  position, 
but  they  should  be  located  to  give  as  nearly  as  possible 
uniform  voltage  throughout  the  system.  They  should  be 
arranged  .so  that  the  feeders  can  be  run  conveniently  to 
them  and  connected  to  the  network,  and  should  be  nearer 
together  where  the  load  is  greater,  and  vice  versa.  In  case 
it  is  subsequently  found  that  they  are  too  far  apart,  others 
may  be  added  without  disturbing  the  feeders  and  mains 
already  laid.  In  this  way  increase  of  load  upon  the  system 
may  be  provided  for  at  any  time.  It  is  also  possible  to 
reinforce  the  mains  by  laying  others  parallel  to  them,  but 
practically  the  same  result  is  obtained  when  additional 
feeders  are  put  in.  When,  for  example,  the  average  dis¬ 
tance  between  feeding  points  is  reduced  to  one-half,  the 
average  current  on  a  given  main  is  one-half  as  great  as 
before,  and  since  it  flows  only  one-half  as  far,  the  drop 
would  be  one-quarter  as  much.  Extending  a  network  of 
mains  in  any  direction  also  tends  to  help  the  conductors 
already  laid,  provided  the  load  is  not  increased  in  the  same 
or  greater  proportion,  because  it  affords  more  paths  for 
the  current,  as  already  explained. 


The  complete  system  of  underground  conductors  in¬ 
vented  by  Edison  and  first  laid  in  1882  in  New  York  City 
was  the  earliest  and  for  many  years  the  only  successful 
underground  construction  for  electric  service.  It  was 
specially  designed  to  be  connected  and  operated  as  a  net¬ 
work.  For  about  twenty  years  this  system  was  employed 
almost  universally  in  American  cities  for  low-voltage  dis¬ 
tribution.  Thousands  of  miles  of  these  “Edison  tubes’* 
were  laid  and  in  many  places  are  still  in  use,  but  cables  are 
now  taking  their  place. 


ACCELERATING  CHARACTERISTICS  OF  AN 
INDUCTION  MOTOR. 


By  E.  R.  Shepard. 

SMALL  induction  motor  employed  in  the  electrical 
laboratory  of  the  Oregon  Agricultural  College  hav¬ 
ing  been  observed  to  come  up  to  full  speed,  about 
1800  r.p.m.,  in  less  than  two  seconds  after  being  connected 
to  the  three-phase,  iio-volt  supply  system  it  became  a 
matter  of  interest  to  know  the  relation  between  speed  and 
time  while  accelerating  and,  in  fact,  all  of  the  starting 
performance  factors  relative  to  time.  This  article  contains 
a  discussion  of  the  methods  employed  in  an  attempt  to 
determine  these  relations  and  some  matters  of  interest 
which  developed  in  connection  therewith. 

The  motor  in  question  was  a  three-phase,  60-cycle,  iio- 
volt  induction  machine',  rated  at  3.6  hp.  The  squirrel-cage 
rotor  was  mounted  on  the  same  shaft  with  the  armature  of 
a  125-volt  direct-current  generator,  rated  at  2  kw. 

It  is  evident  that  the  first  requirement  is  the  speed-time 
curve  during  the  small  interval  of  time  in  which  the  motor 
is  accelerating.  For  this  purpose  a  large  electrically  driven 
tuning  fork,  making  120  vibrations  per  second,  was  em¬ 
ployed  to  scratch  a  record  on  the  face  of  a  wheel  which 
was  belted  to  the  shaft  of  the  motor.  The  arrangement  of 
the  apparatus  is  shown  in  Fig.  i.  The  wheel  5  was  an 
ordinary  wheelbarrow  wheel  with  a  face  machined  down 
and  mounted  in  suitable  bearings  and  was  used  in  the 
physical  laboratory  for  certain  experiments  in  mechanics. 
Its  constants  are  as  follows:  Diameter,  45.4  cm;  weight, 
11.94  kg;  moment  of  inertia  about  its  axis  of  rotation, 
28.6  X  to*  c.g.s.  units.  This  wheel  was  connected  by  a 
light  belt  to  the  motor  shaft  AI,  which  was  3.66  cm  in 
diameter.  In  order  to  prevent  the  belt  from  slipping  and 
to  overcome  the  kinetic  reaction  of  the  wheel  while  being 
accelerated,  a  weight  W,  of  about  12  kg,  was  arranged  to 
aid  rotation  as  shown.  This  weight  alone  was  capable  of 


producing  an  angular  acceleration  in  the  wheel  almost  equal 
to  the  actual  acceleration  acquired  on  starting  the  motor. 

The  face  of  the  wheel  was  covered  with  a  thin  coating 
of  “Bon  Ami’’  and  allowed  to  dry.  The  tuning  fork  F 
was  set  into  vibration  and  the  stylus  adjusted  so  as  to 
scratch  a  horizontal  line  on  the  face  of  the  wheel.  The 
motor  switch  was  then  closed,  and  when  full  speed  was 
attained  the  stylus  of  the  fork  was  depressed  with  a  pencil. 
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By  previous  trial,  full  speed  was  found  to  occur  after  the 
wheel  had  made  about  two  complete  revolutions.  This 
necessitated  a  double  record  on  the  wheel,  but  as  the  length 
of  the  wave  continued  to  increase  the  two  waves  were 
easily  identified.  Two  such  records  were  made  on  different 


Fig.  2 — Angular  Velocity  and  Angular  Acceleration  White  Starting. 


days,  and  they  agreed  so  perfectly  as  to  leave  no  doubt  as 
to  the  accuracy  of  the  results. 

From  this  excellent  record,  every  wave  of  which  could 
be  measured,  the  speed-time  curve  was  plotted,  as  shown 
in  Fig.  2.  It  now  became  apparent  that  if  the  moment  of 
inertia  of  the  rotating  part  were  known  it  would  be  a 
simple  matter  to  calculate  the  power  consumed  in  producing 
acceleration.  In  other  words  the  output  of  the  motor  would 
be  known  at  any  slip.  There  would  thus  be  obtained  what 
is  equivalent  to  a  prony  brake  test,  with  the  advantage  of 
having  any  desired  number  of  points  on  the  curve  and  of 
carrying  it  through  a  greater  range  of  slip  than  is  ordi¬ 
narily  obtained  by  the  brake  method.  The  primary  current, 
however,  is  not  known. 

The  power  consumed  in  accelerating  the  rotor  at  any 
time  is  as  follows; 

P  =  k  m  a, 

where 


k  =  the  moment  of  inertia  of  the  motor, 

CO  =  its  angular  velocity,  and 
a  =  its  angular  acceleration. 

riie  acceleration,  being  the  first  derivative  of  the  angular 


Fig.  3 — Analysis  of  Power  Consumption  While  Starting. 


velocity  with  respect  to  time,  is  found  for  any  point  by 
taking  the  tangent  of  the  angle  which  the  velocity  curve 
makes  with  the  horizontal  axis.  This  acceleration  curve  is 
also  shown  in  I'ig.  2. 

The  moment  of  inertia  of  the  rotor  was  found  by  observ¬ 
ing  the  period  of  the  rotor  when  suspended  on  a  steel  wire 
as  a  torsion  pendulum,  and  then  substituting  for  it  on  the 


same  wire  a  mass  the  moment  of  inertia  of  which  was 
known.  In  this  way  it  was  not  necessary  to  know  the  con¬ 
stant  of  the  wire,  because  the  moments  of  inertia  of  the 
two  masses  are  proportional  to  the  squares  of  their  periods. 

Having  the  velocity  curve,  the  acceleration  curve  and  the 
moment  of  inertia  of  the  rotor,  the  power  consumed  in  pro¬ 
ducing  acceleration  was  computed.  This  curve  is  shown 
in  Fig.  3,  which  is  really  the  output  of  the  motor,  since 
It  represents  the  input  minus  the  losses.  I'he  curve  is 
])lotted  with  time  as  abscissas  so  as  to  correspond  with  the 
curves  in  Fig.  2. 


Fig.  A — Output  as  Obtained  by  Test  and  by  Circle  Diagram. 

The  total  mechanical  power  developed  in  the  rotor  is 
found  by  adding  to  the  above  curve  the  power  consumed  by 
friction  and  windage.  The  sum  of  the  latter  losses  v\'as 
found  by  driving  the  rotating  element  from  the  direct- 
current  side  at  various  speeds  with  the  lowest  possible 
field  excitation.  By  subtracting  the  armature  copper  loss 
from  the  input  the  remainder  is  practically  equal  to  the 
friction  plus  the  windage.  As  a  matter  of  interest  the.se 
two  sources  of  loss  were  separated.  The  friction  loss  was 
determined  by  measuring  the  torque  necessary  to  produce 
uniform  rotation,  and  the  coefficient  of  friction  was  as¬ 
sumed  to  be  independent  of  the  speed.  These  two  curves 
are  plotted  separately  and  to  an  exaggerated  scale  in 
Eig.  3- 

With  the  data  at  hand  it  is  impossible  to  plot  the  efficiency 
and  other  performance  curves  of  the  motor  since  the  pri¬ 
mary  current  is  unknown.  It  is  possible,  how'ever,  to  obtain 
these  curves  by  the  aid  of  the  circle  diagram  and  compare 
the  results  with  the  above  data.  Accordingly  readings  were 
taken  at  no  load  and  with  the  rotor  blocked,  and  the  per¬ 
formance  curves  were  plotted  using  the  well-known  circle 
diagram.  In  order  to  make  a  comparison,  the  output  as 
obtained  by  the  two  methods  was  plotted  against  the  slip. 
The  two  curves  are  shown  in  Fig.  4.  It  is  seen  that  they 
agree  almost  exactly  through  the  range  of  ordinary  opera¬ 
tion  hut  for  slips  over  12  per  cent  they  vary  widely.  The 
pull-out  or  break-down  occurs  at  an  output  of  about  5.7  kw. 


Fig.  5— Performance  Diagram  of  Induction  Motor. 


instead  of  at  6.3  kw  as  the  theoretical  results  would  indicate. 

This  means  that  the  locus  of  the  primary  current  of  an 
induction  motor  is  not  a  circle,  such  as  CBSCi,  Fig.  5,  but 
rather  some  such  curve  as  CPJCi.  The  departure  from  the 
true  circle  as  shown  by  the  dotted  curve  is  perhaps  slightly 
exaggerated,  as  it  is  the  first  approximation  in  an  attempt 
to  draw  the  true  locus  of  the  primary  current. 
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J'lie  method  of  constructing  the  curve  CBJCi  is  as  fol¬ 
lows:  The  line  Cd  is  drawn  so  that  the  ordinate  dCi  is 
proportional  to  the  secondary  or  rotor  copper  loss.  The 
slip  line  is  then  drawn  parallel  to  Cd,  as  shown,  and  divided 
into  100  equal  parts.  'I'o  find  the  mechanical  power  de¬ 
veloped  in  the  rotor  at  any  desired  slip,  say  20  per  cent, 
draw  the  line  CS  through  20  on  the  slip  line.  The  second¬ 
ary  copper  loss  is  then  represented  by  the  ordinate  cf  and 
the  total  mechanical  power  developed  in  the  rotor  by  the 
ordinate  fS.  Referring  to  Fig.  4,  to  the  actual  output  at 
20  per  cent  slip  are  added  the  windage  and  friction  as  found 
from  tlie  curve  in  h'ig.  3.  tlius  obtaining  the  actual  total 
power  developed  in  tlie  rotor  at  that  slip.  Laying  this  off 
to  the  jiroper  scale  along  fS,  the  ordinate  fJ  is  obtained. 

The  proof  of  the  circle  diagram  depends  upon  a  constant 
applied  emf  as  well  as  a  constant  leakage  ratio.  This  latter 
condition  is  probably  not  met  under  conditions  of  high  slips 
when  the  secondary  or  rotor  current  becomes  enormous,  and 
the  distortion  as  noted  above  is  the  result. 

riiis  effect  does  not  seriously  impair  the  usefulness  of  the 
circle  diagram  for  predetermining  the  performance  of  an 
induction  motor,  as  the  disagreement  falls  outside  the  range 
of  commercial  operation.  The  greatest  discrepancy  would 
apparently  be  in  determining  the  maximum  power  output  01 
the  machine,  in  which  case  the  circle  diagram  seems  to  give 
a  value  somewhat  too  large. 

A  repetition  of  the  test  on  another  and  perhaps  a  larger 
motor  would  have  been  desirable,  but  lack  of  facilities  for 
starting  a  large  motor  directly  from  the  line,  without  ex¬ 
cessive  drop  in  voltage,  prevented  such  an  attempt. 


ELECTRIC  PUMPING  IN  CHICAGO  WATER-WORKS 
STATION. 


OPERATING  pumps  in  water-works  stations  form  a 
desirable  load  for  electric-service  companies,  both  in 
summer  and  winter.  Two  large  electrically  driven 
l»umps  have  been  installed  in  the  Twenty-second  Street 
pumping  station  of  the  Chicago  water-works  recently,  and  a 
description  of  the  installation  should  be  of  interest.  The 
new  pumps  supplement  four  old-fashioned  walking-beam 
pumping  engines  which  are  monsters  in  size  and  form  a 
striking  contrast  with  the  comparatively  small  electrically 
driven  units,  which  are  nevertheless  far  more  efficient. 


Fig.  1 — Switchboard  and  15,000,000- Gal.  Compound  Steam  Pump 
ing  Engine. 


Electrical  energy  to  operate  the  pumps  is  purchased  by 
the  city  of  Chicago  from  the  Sanitary  District  of  Chicago 
in  the  form  of  1 2,000-volt,  three-phase,  60-cycle  alternating 
current.  The  price  paid  is  $26.40  per  hp  a  year  for  twenty- 
four-hour  load.  The  current  is  transformed  on  the 
premises  to  440  volts,  at  which  potential  the  motors  are 
•  operated.  Fig.  i  of  the  accompanying  illustrations  shows 


the  switchboard  and  the  transformers  and  also  gives  a 
glimpse  of  one  of  the  faithful  old  steam  pumping  engines, 
the  walking  beam  not  showing  owing  to  the  fact  that  the 
photograph  was  taken  while  the  machine  was  in  motion. 
Fig.  2  shows  the  busbar  compartments,  while  I'ig.  3  repre¬ 
sents  one  of  the  new  looo-hp  synchronous  motors  coupled 
directly  to  a  centrifugal  pump. 

Fach  of  the  two  new  electrical  units  is  capable  of  operat- 


F;g.  2 — High-Tension  Busbar  Compartments. 


ing  continuously  at  the  rate  of  discharge  of  20,000,000  gal. 
per  twenty-four  hours,' with  total  suction  and  di.scharge 
head  of  130  ft.,  or  of  delivering  25,000,000  gal.  or  more  per 
twenty-four  hours  under  total  suction  and  discharge  head 
of  115  ft.  The  combined  efficiency  of  the  electric-pumping 
unit  must  be  not  less  than  67.5  per  cent,  according  to  the 
specifications.  Tests  have  been  made  on  the  new  electric 
pumps,  but  the  results  were  not  ready  for  publication  when 
this  was  written. 

The  motors,  which  were  made  by  the  Burke  Electric 
Company,  of  Erie,  Pa.,  are  of  the  synchronous  type  in 
operation  but  designed  to  start  without  auxiliary  motive 
power.  They  are  guaranteed  to  develop  continuously  1000 
hp  and  have  a  capacity  of  800  kva  at  normal  rating.  They 
are  required  to  be  capable  of  withstanding  an  overload 
equal  to  25  per  cent  above  normal  rating  for  two  hours. 

The  installation  includes  seven  275-kva  water-cooled,  oil- 


f  ig.  3 — 25, 000,000- Gal.  Centrifugal  Pump  Driven  by  Self -Starting 
Synchronous  Motor. 


insulated  transformers  operated  in  two  banks  of  three  trans¬ 
formers  each,  the  seventh  being  held  in  reserve.  The 
switchboard  is  of  Italian  marble  and  contains  two  trans¬ 
former  panels  and  two  motor  panels.  The  former  are 
equipped  with  watt-hour  meters  and  control  switches 
and  the  latter  with  voltmeters,  curve-drawing  wattmeters, 
power-factor  indicators,  indicating  wattmeters,  etc.  There 
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arc  iwo  hand-operated  oil  switches,  each  capable  of  rap¬ 
turing  4000-kva  inductive  load. 

The  pumps  driven  by  the  electric  motors  are  single-stage 
turbine  machines,  each  weighing  30,000  lb.  The  pump  and 
motor  are  placed  on  a  common  bedplate,  the  exciter  being 
directly  connected  to  the  motor  shaft,  as  shown  in  Fig.  3. 
I'he  contract  for  the  two  electrically  driven  units  complete 
was  awarded  to  the  Platt  Iron  Works  Company,  of  Dayton, 
Ohio,  for  $50,549. 

The  Burke  motors  are  of  the  new  type  known  as  inducto- 
synchronous  motors.  They  are  designed  to  start  under 
full  load  and  come  up  to  full  synchronous  speed  without 
the  use  of  auxiliary  motive  power.  The  normal  speed  is 
514  r.p.m.,  and  the  total  shipping  weight  with  exciter  of 
each  motor  is  33,500  lb.  The  starting  device  used  on  the 
motors  is  simple  but  of  considerable  interest.  It  consists 
of  two  banks  of  resistances  and  a  panelboard  on  w'hich  are 
mounted  six  small  oil  switches  numbered  i.  2,  3,  4.  5  and  6. 
Switches  2,  3,  4  and  5  are  for  the  purpose  of  cutting  out 
sections  of  the  resistances.  Each  bank  of  the  resistances 
is  introduced  in  the  circuits  leading  from  the  four  col¬ 
lector  rings  of  the  rotor.  Switch  No.  6  is  for  the  control 
of  the  excitation.  In  starting  and^  stopping  the  motor, 
switch  No.  I  is  closed,  connecting  the  primary  of  the  motor 
to  the  supply  circuit,  starting  the  motor  with  the  tw'o  banks 
of  resistances  in  the  secondary  circuit.  After  the  motor 
is  started  by  the  closing  of  switch  No.  i,  switches  Nos.  2. 
3.  4  and  5  are  closed  in  gradual  succession,  each  switch 
cutting  out  a  portion  of  the  resistance.  When  switch  No.  5 
is  closed  all  the  resistance  is  cut  out,  the  motor  then  being 
up  to  speed,  running  as  an  induction  motor.  Switch  No.  6 
is  then  closed,  starting  the  excitation  and  the  machine  auto¬ 
matically  becomes  synchronous. 

The  present  steam-driven  pumping  equipment  of  the 
West  Side  pumping  station  consists  of  four  Quintard  ver¬ 
tical  compound  high-duty  walking-beam-type  pumping 
units,  each  capable  of  delivering  15,000,000  gal.  per  day 
against  a  head  of  115  ft.  The  pumps  are  installed  in  pairs, 
the  first  twin  set  having  been  put  into  service  in  1876  and 
the  second  pair  in  1884.  As  arranged,  the  engines  of  each 
set  can  be  coupled  together,  but  they  are  ordinarily  oper¬ 
ated  as  single  units.  Their  high-pressure  cylinders  are  52 
in.  in  diameter  and  have  a  6-ft.  stroke,  while  the  low-pres¬ 
sure  cylinders  are  76  in.  in  diameter  with  lo-ft.  stroke. 
Each  flywheel  weighs  60  tons,  and  the  walking  beams  30 
tons.  The  engines  take  steam  at  a  boiler  pressure  of  75  lb. 
per  square  inch  and  operate  at  16  r.p.m. 

Each  of  the  looo-hp  motor-driven  centrifugal  pumps,  as 
mentioned,  is  capable  of  delivering  25.000,000  gal.  of  water 
per  day,  or  nearly  as  much  as  the  corresponding  pair  of 
1 5. 000,000- gal.  steam  pumps.  An  interesting  contrast  is 
afforded  by  the  comparative  space  requirements  of  these 
two  types  of  pumps.  The  steam  units  measure  50  ft.  from 
the  top  of  the  beam  travel  to  the  bottom  of  the  pump 
cylinders,  and  each  pair  occupies  a  floor  space  58  ft.  by 
36  ft.  The  motor-driven  pumps  are  20  ft.  long  over  all,  and 
measure  10  ft.  wide  and  10  ft.  high,  occupying  a  minimum 
rectangular  space  of  2000  cu.  ft.  Compared  with  this  the 
pair  of  steam  pumps  requires  a  rectangular  volume  of 
104,000  cu.  ft.,  or  about  fifty-two  times  as  much  as  the 
electrical  units. 

Through  the  addition  of  the  West  Side  pumping  load  to 
its  system,  the  Sanitary  District  of  Chicago  has  acquired 
not  only  a  large  and  long-hour  pumping  load,  but,  what  is 
even  more  desirable  from  an  operating  viewpoint,  a  con¬ 
siderable  synchronous-motor  load,  the  power-factor  of 
which  can  be  adjusted  to  meet  the  demands  of  the  system. 
As  ordinarily  operated  the  field  strength  of  the  synchronous 
machines  is  adjusted  to  take  energy  at  unity  power-factor, 
but  by  over-exciting  the  motors  their  current  may  be  made 
to  acquire  a  leading  characteristic,  aiding  to  neutralize  the 
lagging  power-factor  due  to  other  inductive  loads  on  the 
system.  The  motors  develop  sufficient  starting  torque  as 


induction  motors  to  start  the  fully  primed  pumps  with  gate 
valves  either  closed  or  opened  against  a  nead  of  115  ft. 
In  common  practice,  however,  the  units  are  started  up  first, 
and  the  gate  valves  opened  later,  connecting  the  discharge 
lines  to  the  mains,  which  are  ordinarily  under  40-lb. 
pressure. 


HYDROELECTRIC  HIGH-PRESSURE  PIPE  LINES. 


The  Siagne  hydroelectric  development  in  France  pro¬ 
vides  an  instructive  example  of  the  consequences  of  in¬ 
correct  design  of  a  hydroelectric  pipe  line.  The  original 
pipe  line  had  to  be  abandoned  after  a  few  months’  running 
on  account  of  unsatisfactory  working,  and  an  entirely  new 
pipe  line  was  built  on  totally  different  principles,  though  the 
main  dimensions  of  the  original  line  were  not  altered. 

Originally  two  parallel  pipes  were  provided,  each  35.4  in. 
in  diameter  and  installed  on  masonry  pedestals,  closely 
following  the  surface  of  the  ground,  the  line  thus  con¬ 
sisting  of  a  large  number  of  inclines  and  angles  in  every 
direction.  About  125  ft.  vertically  above  the  power  house 
there  was  a  distributing  pipe  from  which  the  connecting 
pipes  branched  off  to  the  turbines.  Above  this  distributing 
pipe  the  pipe  lines  rose  at  a  very  steep  angle,  in  places 
almost  vertically,  to  a  point  about  300  ft.  below  the  intake. 
From  this  point  they  turned  and  ran  for  a  considerable 
distance  at  a  very  slight  gradient  to  the  penstock  chamber. 

The  principal  faults  in  this  arrangement  were  too  great 
a  length  of  the  upper  portion  under  low  pressure,  pipes  of 
small  thickness,  and  the  development  of  a  respiratory  phe¬ 
nomenon  in  this  part  of  the  pipe  line ;  insufficient  anchoring 
of  the  pipes  in  the  lower  portion  of  the  line  and  in  the 
distributing  pipe,  in  which  very  harmful  vibration  com¬ 
bined  with  displacement  of  the  pipes  took  place,  on  sudden 
variations  of  water  velocity  or  shocks  in  the  pipe  line ; 
unsuitable  dimensions  of  the  connecting  pipes  between 
distributor  and  the  turbines,  with  a  length  too  great  and  a 
diameter  too  small,  resulting  in  considerable  accentuation 
of  the  pressure  variations.  Each  pipe  line  formed  one 
single  rigid  piece  from  top  to  bottom,  no  provision  being 
made  to  allow  for  expansion  and  contraction. 

Shortly  after  the  works  were  started  a  rupture  occurred 
about  the  middle  of  one  of  the  pipe  lines,  probably  owing 
to  a  sudden  variation  in  the  w'ater  velocity.  A  longitudinal 
riveted  joint  was  torn  open  for  a  length  of  over  12  ft., 
and  the  water  streamed  with  such  velocity  from  the  gap 
that  a  large  part  of  the  upper  section  of  the  pipe  was  com¬ 
pletely  flattened  by  the  vacuum  produced,  in  spite  of 

large  air  pipes  at  the  penstock  chambers. 

The  investigation  led  to  the  decision  to  replace  the 

entire  existing  pipe  line  by  another  over  quite  a  different 
route.  The  new  line,  which  now  has  been  in  continuous 
operation  since  the  spring  of  1908,  consists  of  two  parallel 
pipe  lines  of  almost  the  same  dimensions  as  the  old  line, 
but  passing  straight  down  the  side  of  the  mountain  from 
the  penstock  chamber  to  a  point  about  too  ft.  above  the 

power  house,  which  it  enters  through  a  tunnel.  The 

upper  part  of  the  pipe  line  was  made  as  short  and  as  steep 
as  possible  and  the  lower  part  arranged  longer  in  propor¬ 
tion.  The  whole  line  was  divided  into  six  straight  sec¬ 
tions,  and  the  angle  points  between  them  were  formed 
into  main  anchorages  or  fixed  points  of  solid  concrete 
masonry  into  which  the  pipe  bends  were  rigidly  bedded. 
.\n  expansion  point  was  placed  below  each  fixed  point. 
The  intermediate  concrete  pedestals  supporting  the  pipe 
line  were  laid  at  a  uniform  distance  of  26  ft.  apart. 

The  result  as  compared  with  the  old  pipe  line  was  as 
expected.  The  extraordinary  surges  and  resonance  effects, 
and  especially  the  visible  movement  and  trembling  of  the 
pipes,  completely  disappeared,  and  no  disturbance  or  irregu¬ 
larity  could  be  observed  In  the  pine  line  even  with  severe 
and  sudden  load  variations  during  running. 
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Central  Station 

Management,  Policies  and  Commercial  Methods 


A  FAN-TIME  REMINDER. 


To  remind  passers-by  that  the  time  for  electric  fans  is 
at  hand,  the  Kansas  City  Electric  Light  Company  has 
placed  in  its  display  windows  a  pair  of  12-in.  fans  with 
alternate  blades  painted  in  brilliant  blues,  reds  and  yellows. 
Each  fan  is  connected  in  series  with  a  lamp  and  a  thermo¬ 
static  flasher,  so  arranged  that  the  blades  revolve  at  a  de¬ 
creased,  visible  speed  for  five  seconds,  and  then  stand  still 
during  an  equal  interval,  revealing  on  the  blades  the  in¬ 
scription  “Summer  is  coming;  is  your  electric  fan  ready?” 
The  curious  appearance  of  this  display  has  attracted  atten¬ 
tion  quite  out  of  proportion  to  the  simplicity  with  which  the 
exhibit  can  be  arranged. 


TRANSFERRING  METER  READERS’  DISTRICTS. 


A  central-station  company  having  7000  meters  to  be  read 
monthly  by  five  inspectors  has  divided  its  territory  into  an 
equal  number  of  districts,  each  of  which  is  given  to  a  cer¬ 
tain  reader  one  month  and  to  the  second  reader  the  next, 
transferring  districts  in  this  way  until  at  the  end  of  five 
months  each  man  has  read  every  meter  in  town.  The  order 
is  then  reversed  and  the  districts  assigned  beginning  in  the 
opposite  direction.  The  purpose  of  this  transfer  is,  of 
course,  to  provide  a  check  against  intentional  or  accidental 
misreading  on  the  part  of  any  inspector,  besides  eliminating 
any  tendency  to  set  down  estimated  readings  from  the  curb¬ 
stone  outside.  Although  the  readers  are  perhaps  less  famil¬ 
iar  with  their  routes  under  this  plan,  the  merits  of  the  sys¬ 
tem  are  believed  to  offset  this  disadvantage. 


ELECTRIC  FANS  AS  A  HELP  TO  HORSES. 


A  practical  and  humanitarian  use  for  small  electric 
motors  in  summertime  is  the  operation  of  fans  or  fly- 
chasers  to  keep  flies  from  annoying  horses  in  their  stalls. 
Last  summer  a  large  livery  barn  at  Marion.  Tnd.,  installed 
a  line  of  shafting  over  its  stalls,  paddles  and  ribbon  stream¬ 
ers  being  attached  to  the  shaft  at  intervals.  A  very  small 
motor  was  required  to  keep  the  fly-chaser  in  motion,  but 
the  beneficial  effect  on  the  animals  proved  to  be  out  of  pro¬ 
portion  to  the  small  outlay  for  power.  Instead  of  stand¬ 
ing  awake  and  stamping  all  night,  the  horses  were  able  to 
get  their  proper  rest,  and  all  went  through  the  extremelv  hot 
season  in  splendid  trim,  demonstrating  that  the  ability  of 
the  animals  to  withstand  the  hot  spells  depended  more  upon 
their  general  condition,  rest,  etc.,  than  upon  the  effect  of 
the  unusual  daytime  temperature. 


WARNING  PAGES  IN  METER  READERS’  BOOKS. 


A  central  station  in  a  city  of  10,000  has  several  different 
kinds  of  meters  in  service  and  experienced  a  good  deal  of 
trouble  in  keeping  track  of  those  whose  dial  readings  have 
to  be  mtiltiplied  by  a  constant  to  give  the  actual  consump¬ 
tion.  The  office  staff  sometimes  overlooked  making  the 
multiplications  in  the  few  odd  cases  where  this  was  required, 
until  one  day  the  manager  found  a  case  where  for  six 
months  a  customer  had  been  charged  for  twice  the  amount 
of  energy  actually  consumed. 

The  meter  readers  in  this  plant  use  loose-leafed  books, 
each  page  corresponding  to  a  customer  and  containing  space 


for  twenty-four  monthly  readings.  Eor  all  meters  having 
a  constant  or  other  unusual  condition  bright  red  record 
sheets  are  now  provided,  these  red  pages  bearing  the  same 
printed  form  and  being  inserted  in  the  readers'  books  among 
the  regular  white  pages.  When  the  office  staff  is  making 
up  the  bills  the  red  record  sheets  thus  provide  ample  warn¬ 
ing  to  the  accountants  to  look  out  for  a  multiplying  factor 
or  other  unusual  condition  in  connection  with  that  meter. 


REFRIGERATING  MACHINES  ON  DAIRY  FARM. 


A  lo-hp  single-phase  motor  is  used  to  drive  a  refriger¬ 
ating  machine  on  the  Gascho  dairy  farm,  several  miles  from 
Dayton,  Ohio.  The  farmer  also  has  one  i-hp  and  two 
0.5-hp  motors  for  grinding  feed,  pumping,  etc.  This  farm 
produces  a  high  grade  of  certified  milk  for  children’s  use, 
and  it  was  desired  to  provide  every  possible  means  for 
protecting  and  preserving  the  product  against  deterioration 
until  delivered. 

The  customer  paid  the  cost  of  extending  the  line  about 
a  mile  from  the  nearest  circuit  of  the  Dayton  Lighting 
Company.  Under  a  three-year  contract  he  guarantees  to 
use  at  least  $300  worth  of  service  yearly,  and  each  year 
for  three  years  the  company  credits  him  with  $100  until  the 
cost  of  the  line  extension,  $300,  has  been  met,  when  the 
line  becomes  the  company’s  property.  In  case  the  customer 
desires  to  interrupt  his  contract  before  the  expiration  of 
the  three  years,  it  is  agreed  that  the  pole  line  shall  revert 
to  the  company  without  further  payments.  This  dairy- 
farm  refrigerating  load  provides  a  long-hour  use  for  en¬ 
ergy,  and  so  offers  a  much  more  desirable  load-factor  from 
the  central-station  standpoint  than  many  seasonable  farm 
operations. 


FLAT-RATE  CONTROLLERS  IN  CANADIAN  TOWNS. 


The  associated  electrical  interests  serving  the  Ontario 
towns  of  Leamington.  Kingsville,  Essex,  Harrow  and  Am- 
herstburg  make  use  of  a  number  of  flat-rate  controllers  for 
residence  service  when  the  householder  does  not  wish  to 
contract  for  his  full  connected  load  in  lamps.  Metered 
service  is  offered  if  desired,  but  Mr.  R.  S.  Stewart,  presi¬ 
dent,  points  out  that  with  the  flat  rate  the  large  part  of  the 
customer’s  charge  is  abolished,  so  that  small  business 
amounting  to  from  50  cents  to  $i  a  month  becomes  relatively 
as  profitable  as  that  of  larger  consumers.  In  Leamington 
and  Kingsville  95  per  cent  of  the  stores  use  tungsten  light¬ 
ing  at  the  rate  of  1.25  cents  per  connected  watt  per  month, 
less  10  per  cent  discount  for  prompt  payment.  The  custom¬ 
er  buys  his  own  lamps,  but  the  company  furnishes  him  one 
free  tungsten  renewal  a  year.  These  stores  average  an  in¬ 
come  of  $3.62  per  month  to  the  electric  company.  In  Leam¬ 
ington  only  sixty  out  of  365  customers  are  metered,  and  in 
Kingsville  ninety  out  of  300  have  meters.  In  Essex  the 
flat-rate  and  metered  consumers  each  number  about  seventy. 
Where  the  residence  customers  wish  to  install  more  lamps 
than  are  contracted  for  the  company  requires  a  controller 
to  be  provided.  These  are  paid  for  by  the  customers.  A 
Canadian  electromagnetic  mercury-arc-break  controller  is 
used,  which  costs  the  customer  $3  to  $4,  depending  on  its 
size.  These  controllers  have  proved  entirely  satisfactory 
to  both  company  and  customers.  The  average  income  from 
residence  users  is  $1.30  per  month,  while  for  the  system  the 
yearly  income  from  all  sources  per  kilowatt  of  maximum 
load  has  ranged  from  $97  to  $120. 
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MOTOR-DRIVEN  WOODSHOP  STORES  SAWDUST 
FOR  WINTER  PRICES. 

When  tlie  woodworking  plant  of  the  Villaunie  Box  &  Lum¬ 
ber  Company,  of  St.  Paul,  .Minn., was  operated  by  an  isolated 
steam  plant,  its  sawdust  and  shavings  were  disposed  of 
by  burning  them  under  the  plant  boilers.  The  first  proposal 
made  by  the  Consumers’  Power  Company  to  install  central- 
station  drive  here  was  met  by  tbe  objection  that  tliis  offal 
would  then  have  to  be  disposed  of  by  sale  at  a  profit  less 
than  its  fuel  value.  It  costs  about  3  cents  a  bale  to  put  the 
sawdust  into  shape  for  shipment,  and  the  price  received 
during  the  summer  months  at  best  never  exceeds  6  or  7 
cents  for  a  200-lb.  bale.  In  the  winter,  however,  when 
the  offal  can  be  used  for  bedding,  it  commands  as  much  as 
28  cents  a  bale.  Even  at  this  rate,  the  average  return  per 
bale  throughout  the  entire  year  would  have  been  only  10  or 
12  cents,  and  the  lumber  company  was  not  yet  convinced 
that  a  saving  would  be  effected  by  motor  drive.  'I'he  cen¬ 
tral-station  solicitor  then  figured  the  cost  of  erecting 
storage  for  the  offal  with  the  idea  of  collecting  the  bales 
from  the  entire  year’s  output  and  disposing  of  them  during 
the  high  winter  prices.  After  charging  a  fair  rate  for 
rental,  interest  and  insurance,  it  was  .shown  that  this  dis¬ 
position  of  the  waste  shavings  would  result  in  a  good 
margin  of  economy  when  coupled  with  electric  drive.  The 
figures  were  convincing  and  the  conversion  was  made,  the 
X'illaume  factory  now  being  motor-driven  throughout  and 
storing  its  baled  shavings  for  winter  sale.  The  rental  cost 
of  this  storage  is  charged  against  the  power  bill. 


ADVERTISING  SERVICE  EXTENSIONS. 


Each  time  the  Dayton  Lighting  Company  extends  its 
service  into  a  new  district  of  the  city  an  electric  sign  like 
that  illustrated  is  erected  on  some  pole  or  building  near  the 
end  of  the  line.  There  it  is  operated  nightly  for  several 
months  to  notify  the  local  public  that  electric  service  is 
available.  Mr.  Frank  M.  Tait,  manager  of  the  Dayton 
company,  believes  in  thus  impressing  “the  electric  idea”  on 
the  public  at  every  opportunity.  Some  time  ago.  when  the 


Portable  Electric  Sign  Advertising  Service  Extensions. 


company  was  placing  its  lines  underground  in  the  business 
district,  large  cards,  tacked  on  the  cable  reels  and  other 
construction  apparatus  standing  about  in  the  streets,  read: 
"For  a  Better,  Brighter  Dayton. — Underground  Cables  for 
tbe  Dayton  Lighting  Company.”  One  day  a  high  wind 
blew  in  the  plate-glass  window  of  the  new  business  office. 
The  rough  boards  temporarily  erected  in  its  place  were 
used  as  advertising  space  for  an  electric-iron  announce¬ 
ment.  Dayton  is  the  home  of  the  Wright  brothers,  pioneer 
aeroplane  builders,  whose  factory  is  motor-driven  through¬ 


out.  The  Dayton  company  has  distributed  locally  thousands 
of  picture  post  cards  of  Wright  aeroplanes,  with  a  line  ex¬ 
plaining  that  Dayton  Lighting  service  is  used  exclusively  in 
their  manufacture.  These  cards  have  been  sent  all  over 
the  world.  Several  years  ago  the  operator  of  a  dirigible 
balloon  visited  Dayton  and  from  a  point  1000  ft.  above  the 
city  distributed  central-station  advertising  matter.  This 
was  printed  on  both  sides  of  thin  rice  paper  so  that  any 
way  it  fell  the  legend  lay  up.  In  exchange  for  this  service 
the  company  erected  a  hangar  for  the  balloon. 


SUCCESSFUL  SMALL  CENTRAL  STATION  AT 
SIGOURNEY,  lA. 

The  central  station  at  Sigourney,  la.,  is  an  example  of 
what  can  frequently  be  done  in  a  small  town  with  good 
business  management.  The  Sigourney  Electric  Company 
was  organized  by  J.  F.  Bray,  its  president,  in  1909,  in  whicli 
year  the  company  purchased  an  old  direct-current  three- 
wire  plant  operating  in  Sigourney  which  had  not  been  a 
notable  success.  Mr.  Bray  went  into  the  business  without 
previous  knowledge  of  electrical  work  and  proceeded  on 
the  general  principle  that  good  management  would  win  out 
in  the  electric  service  business  as  in  any  other. 

The  old  plant  was  purchased  on  Sept,  i,  1909.  at  which 
time  it  had  190  consumers  connected.  The  new  company 
proceeded  at  once  to  build  a  plant  with  alternating-current 
generation  and  distribution.  This  new  plant  was  started 
Dec.  10,  1909.  /\fter  operating  three  years  the  company 
has  361  consumers,  all  of  which  are  metered.  About  80  hp 
in  motors  is  connected.  Flatirons  to  the  number  of  160  are 
in  service,  .\mong  the  smaller  items  in  the  motor  load  are 
forty-six  electric  washing  machines  and  forty-five  fans. 

The  rates  are  15  cents  per  kw-hr.  up  to  $2.50  per  month. 
On  bills  in  excess  of  $2.50  and  up  to  $5  per  month  a  dis¬ 
count  of  10  per  cent  on  the  portion  over  $2.50  is  allowed. 
An  excess  over  $5  and  up  to  $7.50  receives  20  per  cent  dis¬ 
count,  and  all  excess  over  $7.50  receives  25  per  cent  dis¬ 
count.  The  motor-service  rates  are  10  cents  per  kw-hr.  for 
installations  under  5  hp,  8  cents  for  installations  of  5  hp 
and  5  cents  for  installations  over  10  hp. 

The  company  has  a  contract  for  pumping  city  water,  for 
which  it  receives  $1,800  per  year.  The  city  owns  the  25-hp 
motor  and  Goulds  triplex  pump  driving  it,  which  is  located 
on  a  river  some  distance  from  town.  The  company  owns 
the  line  to  this  pump.  It  is  operated  from  fourteen  to  fifteen 
hours  a  day.  This  river  pump  requires  about  3.5  amp  per 
pha.se  on  a  two-phase,  2200-volt  circuit. 

'I'he  plant  is  located  on  a  railroad  siding.  It  contains  two 
boilers  each  66  in.  by  16  ft.  long  of  the  horizontal  return- 
flue  type  made  by  the  Murray  Iron  Works.  These  boilers 
are  supplied  with  feed  water  through  a  Murray  open  heater, 
receiving  its  water  through  a  float  valve  from  a  tank  on  the 
roof.  The  company  uses  city  river  water  for  feeding,  but  has 
besides  the  roof  tank  a  settling  reservoir  with  which  to  help 
get  rid  of  the  mud  in  the  water  during  freshets.  There  is 
one  Laidlaw-Dunn-Gordon  feed  pump  and  one  Gardner 
pump  6  in.  by  4  in.  by  6  in.  The  engine-room  contains  one 
lo-in.  by  20-in.  Murray  Corliss  engine,  running  134  r.p.m., 
belted  to  a  Westinghouse  two-phase,  60-cycle,  50-kw,  2300- 
volt  alternator  with  exciter.  There  is  also  one  14-in.  by 
36-in.  Murray  Corliss,  belted  to  a  1 50-kw  Westinghouse 
alternator.  The  switchboard  is  equipped  with  a  Tirrill 
voltage  regulator  for  maintaining  constant  busbar  voltage. 
The  peak  load  in  December,  1911,  was  83  kva.  One  boiler 
is  able  to  carry  this  peak. 

Twenty-four  hour  service  is  given.  The  plant  is  stated 
to  be  on  a  good  paying  basis.  It  will  be  seen  that  the  field 
is  very  well  developed  from  the  fact  that  361  consumers 
have  been  connected  in  a  town  having  a  population  of  2032. 
according  to  the  1910  census. 
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HOT  WATER  SUPPLIED  FROM  STEAM-HEATING 
CONDENSATE. 

Selling  plant  by-products  is  the  up-to-date  principle  of 
efficiency.  Progressive  stations  sell  customers’  electricity 
and  then  in  turn  sell  the  e.xhaust  steam  that  made  the  elec¬ 
tricity.  Few  managers,  however,  have  carried  the  resale 
idea  to  the  point  of  dispensing  steam  heat  to  a  customer 
and  then  collecting  the  condensate  from  his  service  and 
selling  it  over  again  to  the  same  user  as  hot  water.  In  a 
Western  city  where  this  is  done,  to  the  mutual  satisfaction 
of  company  and  customer,  the  contract  for  steam  heating 
had  been  closed  first.  Later  the  customer  wanted  hot  water 
and  asked  if  the  central  station  could  furnish  it.  A  price 
was  made  for  the  additional  service  which  satisfied  the 
patron.  As  the  company  had  no  hot-water  mains,  an 
arrangement  to  collect  the  steam-heat  condensate  was  re¬ 
sorted  to.  In  the  basement  a  tilting  trap  was  installed  to 
receive  the  water  from  the  heating  service.  Each  time  this 
trap  tilts  it  closes  the  electrical  contact  of  a  2-hp  motor 
driving  a  pump  which  delivers  the  hot  water  to  the  cus¬ 
tomer's  service.  The  pump  is  thus  kept  m  operation  about 
two  minutes  out  of  ten,  and  supplies  all  the  hot  water  needed 
for  the  building. 


OVER-ALL  EFFICIENCY  OF  GENERATING 
STATIONS. 

A  subject  which  has  been  discussed  often,  but  which  is  of 
perennial  interest,  is  the  over-all  efficiency  of  steam-driven 
electric  generating  stations ;  that  is,  the  proportion  of  the 
potential  energy  of  the  coal  converted  into  effective  elec¬ 
trical  energy  at  the  switchboard.  It  was  brought  up  in 
papers  read  at  a  meeting  of  the  technical  division  of  the 
Commonwealth  Edison  Company  Section  of  the  National 
Electric  Light  Association  recently  held  in  Chicago.  Mr. 
Uriah  Davis  read  a  paper  on  the  development  of  the  steam 
end  of  the  company’s  stations  in  Chicago,  and  he  gave  a  dia¬ 
gram  of  coal  consumption  per  kw-hr.,  showing  that  in  the 
old  Harrison  Street  station,  which  dates  back  twenty  years, 
the  proportion  of  the  total  energy  of  the  coal  converted  into 
kilowatt-hours  is  8.6  per  cent,  whereas  in  the  Quarry  Street 
station,  which  is  the  newest  of  the  company's  generating 
stations  now  in  actual  service,  this  proportion  has  risen  to 
12.8  per  cent.  Reciprocating  engines  are  used  in  the  old 
plant  and  turbo-generators  in  the  new  one. 

Mr.  Paul  P.  Bird  followed  with  a  paper  on  the  same  sub¬ 
ject,  but  relating  to  the  results  obtained  in  electric  gen¬ 
erating  stations  in  other  cities.  For  instance,  the  Redondo 
(Cal.)  plant  of  the  Pacific  Light  &  Power  Corporation 
shows  an  over-all  efficiency  of  13.5  per  cent.  This  plant 
uses  reciprocating  engines,  but  its  excellent  efficiency  is 
principally  due  to  the  fact  that  oil  is  burned  for  fuel.  The 
well-known  plant  of  the  Interborough  Rapid  Transit  Com¬ 
pany,  at  Fifty-ninth  Street  and  Eleventh  Avenue,  New 
Vork,  was  next  cited.  Here  also  reciprocating  engines  are 
used,  but  the  distinguishing  feature  is  the  use  of  low- 
pressure  turbines  in  conjunction  with  them.  The  efficiency 
of  the  combined  engine  and  turbine  units  is  20.6  per  cent. 
.Assuming  a  boiler  efficiency  of  70  per  cent,  the  over-all 
efficiency  of  this  station  works  out  at  14.4  per  cent.  This  is 
undoubtedly  the  best  record  of  all  the  large  steam  coal¬ 
burning  generating  stations  in  the  United  States.  Mr.  Bird 
mentioned  the  ii,ooo-kw  boilers  at  the  Delray  station  of  the 
Detroit  Edison  Company,  which  have  attracted  so  much 
attention  of  late.  The  efficiency  of  these  steam-raising 
units,  including  the  furnace,  ranges  from  76  to  80  per  cent. 
No  figures  were  given  on  the  total  efficiency  of  the  station, 
however.  The  last  reference  of  the  speaker  was  to  the  new 
station  at  Dunston,  England,  near  Newcastle-on-Tyne.  This 
is  a  modern  and  remarkably  efficient  plant,  equipped  with 
horizontal  turbo-generators.  Tests  on  one  Parsons  gen¬ 


erating  unit  show  a  total  efficiency  of  conversion  of  15.6 
per  cent,  which  is  perhaps  the  highest  efficiency  of  all  coal¬ 
burning  electric  generating  plants  in  the  world. 

Mr.  G.  J.  Zanke  read  the  third  paper  of  the  evening, 
which  was  devoted  to  boiler-room  practice  at  the  Quarry 
Street  station,  Chicago.  Among  other  things,  Mr.  Zanke 
said  that  it  was  not  so  very  difficult  to  obtain  smokeless 
combustion  in  large  steam-generating  plants,  but  there  is 
considerable  difficulty  in  obtaining  smokeless  combustion 
without  affecting  economy  of  operation.  The  speaker 
emphasized  the  importance  of  an  even  mixture  of  the 
moistened  coal  as  affecting  the  efficiency  of  furnace 
operation. 

In  the  discussion  Mr.  Peter  junkersfeld  made  the  point 
that  in  looking  at  the  total  efficiency  of  generating  stations 
one  must  not  overlook  the  fixed  charges  on  the  investment 
needed  to  produce  this  efficiency.  In  figuring  the  cost  of 
manufacturing  electrical  energy  the  item  of  fixed  charges 
in  power-plant  production  is  just  as  important  as  the  item 
of  operating  expenses. 


TRANSMISSION  COMPANY  ORGANIZES  LOCAL 
CONCERNS  TO  DISTRIBUTE  SERVICE. 

-After  its  home  field  approaches  saturation  the  central 
station  in  the  small  town  can  usually  find  profitable  business 
by  building  transmission  lines  to  nearby  towns  and  villages, 
in  this  way  strengthening  its  own  system  as  well  as  furnish¬ 
ing  ‘‘city  service”  to  communities  in  which  only  unreliable 
supply  for  a  few  hours  nightly  would  otherwise  be  possible. 
For  fifty  or  a  hundred  consumers  of  the  usual  small-village 
class  no  separate  generating  plant  can  be  operated  to  advan¬ 
tage  to  either  the  customers  or  the  stockholders,  although 
on  the  other  hand  such  a  small  community  would  mean 
profitable  additional  load  to  the  transmission  company. 

One  progressive  central-station  company,  whose  plant  is 
now  the  center  of  nearly  100  miles  of  transmission  lines, 
has  converted  this  local  spirit  to  its  own  advantage  by 
organizing  “home”  distribution  companies  in  the  towns  it 
plans  to  enter.  Local  men  are  interested  and  a  company  is 
formed  in  which  the  transmission  company  will  it.self  take 
stock  if  desired.  A  fifteen-year  contract  is  then  entered 
into  between  the  transmission  company  and  the  distributing 
organization  by  which  the  latter  agrees  during  this  period 
to  purchase  all  of  its  energy  from  the  parent  concern.  The 
transmission  company  builds  the  line  to  the  re-sale  com¬ 
pany’s  community,  furnishing  step-down  transformers  to 
deliver  electricity  at  2300  volts  through  its  meter  at  the 
corporation  limit.  All  line  losses  are  thus  met  by  the  trans¬ 
mission  company,  while  the  local  organization  has  only  the 
distributing  investment,  making  no  outlay  for  service  ex¬ 
cept  as  it  is  in  turn  paid  for  by  its  customers.  A  straight 
rate  of  4  cents  per  kw-hr.  is  now  charged  the  distributing 
companies  in  several  such  small  communities,  a  reduction 
of  I  cent  per  kw-hr.  being  made  for  all  consumption  shown 
by  “power”  customers.  In  another  instance  where  the  dis¬ 
tribution  company  built  the  line  to  the  generating  plant  it 
l)uys  energy  at  the  switchboard  at  3.5  cents  per  kw-hr. 
r.ater  it  is  planned  to  offer  a  reduced  rate  on  all  energy 
bought  during  daylight  hours. 

The  local  companies  resell  this  purchased  energy  at  rates 
ranging  from  10  cents  per  kw-hr.  downward.  That,  from 
a  business  standpoint,  this  distribution  business  is  extremely 
profitable  is  shown  by  the  experience  of  one  such  company 
organized  in  a  town  of  600  about  two  years  ago.  Sixty 
customers  were  secured  the  first  year,  and  the  next  year 
this  number  was  increased  to  ninety.  At  $30  a  month  a 
man  was  employed  to  supervise  the  local  service,  read 
meters  and  collect  bills.  With  his  privileges  of  doing  all 
wiring  and  repair  work,  this  employee’s  income  averages 
$60  to  $70  a  month.  The  company  was  capitalized  at  $6,000, 
and  last  year  paid  a  net  return  of  $1,200. 
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Wiring  and  Illumination 

TUNGSTEN  OUTLINING  OF  MINNEAPOLIS 
COMPANY’S  BUILDING. 


Nearly  two  thousand  4-cp.  5-watt,  ic-volt  tungsten  sign 
lamps  have  been  used  in  the  outlining  of  the  office  building 
of  the  Minneapolis  General  Electric  Company,  to  which 
fourth  and  fifth  stories  were  added  during  the  present  year. 
The  1826  low-voltage  lamps,  to  be  exact,  are  arranged  in 
eleven  multiple  groups  of  166  each,  the  groups  being  con¬ 
nected  in  series  across  110  volts.  All  wiring  is  in  conduit, 
the  sockets  being  placed  at  approximately  6-in.  distances 
in  outlining  the  panels  and  principal  architectural  lines  of 


Tungsten  Outlining  of  Central-Station  Office  Building. 


the  building.  By  the  use  of  a  large  number  of  lamps  in 
this  series-multiple  arrangement,  the  extinction  of  one  or 
two  lamps  in  any  group  does  not  unbalance  the  circuits  so 
as  to  overload  the  remaining  lamps. 

A  feature  of  the  top  story  recently  added  to  this  central- 
station  building  is  an  auditorium  used  for  company  section 
meetings  and  also  available  for  use  by  any  gathering  of 
local  electrical  men  on  application.  The  front  portions  of 
the  same  floor  are  occupied  by  the  engineering  offices  and 
drafting  rooms. 


SERIES  TUNGSTEN  STREET  LIGHTING  WITH 
ARMORED  CABLE. 


The  increasing  amount  of  street  lighting  with  ornamental 
iron  posts  in  business  districts  which  is  now  becoming  so 
common  has  given  rise  to  a  demand  for  similar  construction 
on  a  less  expensive  scale  in  residence  districts.  Up  to  the 
present  time  nearly  all  of  the  street  lighting  in  residence 
districts  with  series  tungsten  lamps  has  been  from  over¬ 
head  circuits  because  of  the  expense  of  installing  under¬ 
ground  work.  In  cases  where  underground  work  has  been 
justified  by  the  density  of  population  and  consequent  revenue 
available  for  street  lighting  the  arc  lamp  has  generally  been 


employed  because  it  offers  a  more  economical  source  of 
light  in  the  larger  units. 

There  is  nevertheless  a  demand  for  underground  con¬ 
struction  cheap  enough  to  permit  underground  circuits  and 
ornamental  iron  posts  carrying  one  lamp  each  in  many 
residence  districts  of  medium-sized  cities,  and  in  fact  even 
in  some  of  the  largest  cities  of  the  country  this  type  of 
construction  is  sometimes  required. 

Some  of  this  kind  of  work  has  been  done  with  low-voltage 
constant-potential  circuits  using  ordinary  iron-pipe  conduit 
buried  in  the  ground,  but  this  of  course  is  hardly  to  be  con¬ 
sidered  of  a  very  permanent  character  or  suitable  for 
series  work,  and  series  distribution  is  in  many  cases  neces¬ 
sary  for  economic  reasons. 

The  Charles  City  Lighting  &  Heating  Company,  of 
Charles  City,  la.,  installed  twenty  tungsten  series  street 
lamps  of  60  cp  each,  operated  from  an  underground  circuit, 
during  November,  1910.  The  following  information  is 
furnished  about  this  installation  by  Mr.  A.  L.  Dodd,  secre¬ 
tary  and  manager  of  that  company : 

These  lamps  were  installed  one  per  block,  the  blocks 
being  as  a  rule  330  ft.  long.  They  were  installed  in  the 
residence  districts,  all  of  them  being  on  one  circuit ;  that  is, 
they  are  on  a  loop  of  one  of  the  company’s  regular  6.6-amp 
series  street-lighting  circuits.  This  underground  circuit 
makes  a  loop  of  twenty  blocks  back  to  the  same  pole  from 
which  it  started. 

The  underground  conductor  is  No.  6  steel-taped  cable 
single  conductor  placed  directly  in  the  earth  with  no  other 
protection.  A  trench  18  in.  deep  was  dug  alongside  the  curb 
line  and  the  cable  was  laid  in  it  and  covered  with  the  same 
dirt  that  was  removed.  The  work  was  done  after  freezing 
weather  set  in  and  cold  weather  came  on  very  fast.  A 
large  part  was  don?  after  the  ground  got  too  hard  to  work 
with  pick  and  shovel.  After  the  ground  was  frozen  about 
8  in.  deep  a  street  plow  was  borrowed  from  the  city  which 
was  pulled  with  a  large  traction  engine.  This  threw  the 
earth  out  in  large  chunks.  After  back-filling  with  hand 
shovels  the  traction  engine  was  used  as  a  roller  running 
the  drive  wheels  over  the  ditch  to  crush  the  frozen  earth 
into  place. 

For  entering  and  leaving  the  ground  “Galvaduct” 

was  used  on  the  pole.  The  steel-taped  cable  was  run  up  the 
pole  to  a  connection  with  the  overhead  wires.  Two  light¬ 
ning  arresters  are  used  on  this  pole  where  the  circuit  enters 
the  ground. 

A  special  iron  lamp-post  was  made  consisting  of  a  4-in. 
pipe  with  a  cast-iron  head  and  base,  using  the  General 
Electric  radial-wave  reflector.  These  posts  cost  $22  each, 
including  the  reflectors  and  series  cut-out  and  sockets.  For 
a  base  for  the  iron  posts  an  excavation  about  20  in.  deep 
was  made.  This  was  14  in.  at  the  top  of  the  ground  and 
about  22  in.  at  the  bottom  of  the  hole.  The  cement  was 
poured  directly  into  the  ground  and  the  hole  being  larger  at 
the  bottom  made  a  substantial  base.  To  provide  for  cables 
entering  through  the  cement  base  a  4-in.  fiber  conduit  was 
laid  in  the  cement.  Four  bolts  10  in.  long  by  %  in.  in 
diameter  were  embedded  in  the  cement  base.  These  bolts 
w'ere  held  in  place  while  the  cement  was  poured  by  a  wood 
pattern  of  the  cast  base  of  the  pole. 

The  steel-taped  cable  was  ordered  in  suitable  lengths  so 
that  there  was  no  splicing  to  be  done,  and  it  was  run  in 
unbroken  lengths  from  one  post  to  the  next.  The  ends  of 
the  steel-taped  cable  were  run  up  into  the  base  of  the  post 
and  there  connected  to  a  two-conductor  lead  cable  which  ran 
up  the  post  to  the  lamp  receptacle. 

The  total  cost  of  the  installation  was  $125  per  lamp-post, 
all  of  which  was  borne  by  the  company.  The  company 
reports  no  trouble  with  this  installation  after  an  operating 
experience  with  it  of  fourteen  months.  This  circuit  in¬ 
cludes  also  overhead  tungsten-series  and  series-arc  lamps, 
the  underground  parts  being  simply  a  loop  to  an  overhead 
circuit  as  before  explained. 
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ELECTRIC  FOUNTAIN  IN  NEW  ORLEANS  GARDEN. 


An  electrically  illuminated  fountain  is  the  central  feature 
of  the  Italian  garden  surrounding  the  St.  Charles  Avenue 
home  of  Mr.  Lawrence  h'abacher,  of  New  Orleans,  La.  The 
basin  and  central  figures  are  molded  of  whitened  concrete, 
the  figures  representing  three  cupids  standing  on  dolphins 


Electric  Fountain  In  Private  Garden. 


and  supporting  the  shell  from  which  bursts  the  principal 
stream  of  the  fountain.  Other  sprays  emerge  from  the 
dolphins’  mouths  and  from  the  rim  of  the  base  shell.  The 
basin  is  8  ft.  in  diameter  and  5  ft.  deep,  the  figures  standing 
6  ft.  high.  .\  pergola  structure  above  and  at  one  side  of  the 
fountain  conceals  the  color-changing  projecting  lantern 
which  illuminates  the  display,  setting  the  alabaster  surfaces 
and  milky  spray  in  bright  relief  against  the  dark  back¬ 
ground  of  the  garden.  A  30-amp  arc  is  used  in  the  pro¬ 
jector,  the  color  changes  of  which  are  automatically 
effected  by  a  small  motor  which  rotates  a  disk  of  colored 
segments  in  front  of  the  beam.  Mr  W.  H.  B.  Spangenberg, 
a  local  contractor,  installed  the  electrical  effects. 


WIRING  A  COUNTRY  RESIDENCE. 

By  J.  P.  Morrissey. 

I'o  give  the  most  economical  results  in  the  installation  of 
an  electrical  equipment  for  light  and  power  requires  the 
most  careful  study  of  conditions  from  every  point  of  view. 
The  first  question  that  arises  is.  Where  and  how  can  elec¬ 
trical  service  be  obtained?  The  second  question  that  is 
asked  is.  How  much  money  can  be  afforded  for  the  in¬ 
stallation?  This  leads  to  the  question  of  how  much  it  will 
cost  to  operate  the  installation.  After  these  questions  have 
been  definitely  settled  the  study  of  the  existing  conditions 
will  determine  the  material  to  be  used  and  the  location  of 
all  material. 

The  location  of  outlets  is  not  always  a  point  of  study,  for 
the  selection  is  made  by  the  owner.  Some  owners  desire 
ceiling  outlets  with  or  without  local  control,  some  want 
wall  outlets  with  or  without  local  control,  and  some  fancy 
both.  The  selections  made  by  the  owner  often  add  expense 
both  to  the  installation  and  to  its  operation,  because  results 
vary  with  the  selections  made.  For  instance,  a  large  room 


in  which  ceiling  fixtures  would  make  the  most  economical 
installation  giving  maximum  and  properly  distributed  illu¬ 
mination  for  a  minimum  expenditure  of  energy  could  also 
be  arranged  for  economical  local  control ;  but  the  owner 
might  decide  against  such  a  scheme  and  insist  on  wall  fix¬ 
tures.  In  a  great  many  cases  this  would  mean  more  outlets, 
a  larger  total  wattage,  more  control  and  more  fixtures,  and 
a  less  even  distribution  of  light  than  can  be  obtained  with 
ceiling  fixtures.  The  net  result  is  that  more  expense  is 
added  to  the  installation  and  the  cost  of  operation  increased 
just  to  suit  a  fancy. 

The  cost  of  energy  is  an  item  that  often  controls  the 
choice  of  the  installation.  The  writer  has  in  mind  a  small 
plant  on  the  edge  of  a  small  river  where  water-power  is 
obtainable.  The  development  was  made  by  two  brothers, 
and  during  the  day  a  storage  battery  of  sufficient  capacity 
to  supply  enough  energy  for  the  night  is  charged.  By  this 
arrangement  the  expense  of  service  is  small.  The  location 
of  the  residences  is  such  that  to  obtain  energy  from  the 
local  lighting  company  would  require  the  installation  of  a 
long  pole  line  whose  cost  would  have  to  be  met  by  the 
brothers  and  would  exceed  the  cost  of  the  small  plant 
eventually  installed.  The  expenses  for  the  operation  of  this 
plant  are  divided  in  two  equal  parts.  Each  brother  has 
paid  for  the  electrical  installation  from  the  power  plant  to 
his  respective  residence.  The  service  feeders  are  run  in 
underground  conduit,  and  the  cables  are  rubber-covered 
and  lead-incased  and  are  connected  to  service  switches  im¬ 
mediately  inside  of  the  buildings.  From  the  service  boards 
there  are  two  sets  of  feeders,  one  for  the  owner's  section 
and  the  other  for  the  servants’  section  of  the  house.  The 
feeders  run  from  the  service  board  to  the  respective  dis¬ 
tributing  panels  on  each  floor,  and  from  these  panels  the 
branch  circuits  run  to  switches  and  outlets  throughout  the 
building. 

There  is  nothing  elaborate  in  the  provision  for  lighting, 
all  rooms  being  properly  provided  for  and  economically 
controlled.  All  illumination  has  been  figured  for  the  class 
of  service,  and  the  outlets  are  so  located  as  to  give  the  best 
distribution  for  the  amount  of  energy  consumed.  Special 
provision  has  been  made  in  a  great  many  cases  for  portable 
connections.  The  separate  control  of  all  lamps  was  decided 
on  after  careful  study,  and  besides  the  local  control  a  night. 


or  so-called  burglar,  circuit  controlled  from  the  main  en¬ 
trance,  at  the  second-floor  landing  and  in  the  owner’s  cham¬ 
ber  by  three-way  and  four-way  switches  has  been  installed. 
Fmergency  circuits  have  been  provided,  controlled  by 
i,  ingle-pole  switches  located  in  the  owner’s  chamber  and  so 
wired  as  to  light  one  lamp  in  each  room,  hall  and  passage 
on  the  first  floor  and  all  lamps  in  the  cellar.  Each  lamp 
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that  is  connected  to  this  emergency  circuit  is  also  controlled 
by  a  three-way  switch  so  connected  that  in  its  first  position 
the  switch  lights  its  respective  lamp  and  in  its  second  posi¬ 
tion  extinguishes  the  light  and  connects  the  lamp  to  the 
emergency  circuit.  It  can  be  seen  that  if  the  switch  is  in 
such  a  position  that  the  lamp  is  not  on  the  emergency  cir¬ 
cuit  no  harm  is  done  because  the  lamp  is  lighted  and  the 
result  sought  is  the  same.  The  lamps  on  the  roads  are  con¬ 
trolled  by  automatic  switches  located  in  the  houses  and  con¬ 
trolled  at  convenient  points  in  the  houses,  and  also  at  the 
stables,  garages  and  power  house. 

All  wires  have  been  run  in  galvanized  iron  conduit  in¬ 
stalled  on  the  bottom  of  the  beams  located  in  the  cross¬ 
furring.  At  all  outlets  galvanized-iron  boxes  have  been 
provided  for  ceiling  outlets,  wall  outlets,  receptacles  and 
local  switches.  Each  ceiling  outlet  is  fitted  with  a  proper 
fixture  hanger  composed  of  a  “T”  made  of  strong  pipe  and 
securely  fastened  to  the  beams  by  two  screws  and  two  bolts 
and  locked  to  the  outlet  box.  In  the  wall  outlets  a  proper 
fixture  stud  has  been  provided.  The  wire  used  throughout 
the  building  is  high  grade  rubber-covered,  with  two  braids 
of  cotton  heavily  impregnated  wdth  a  moisture-repellant 
compound.  For  the  road  lamps  and  service  feeders  the  wire 
is  lead-incased  over  other  insulations. 

The  panels  are  made  of  marbleized  slate  and  located  in 
steel  distribution  boxes  neatly  arranged  so  as  to  give  work¬ 
ing  room  between  them  in  the  gutters  for  the  branch  cir¬ 
cuits  and  feeders.  Each  panel  has  a  main  switch  to  afford 
protection  to  an  inexperienced  hand  when  replacing  fuses. 
Damage  has  been  done  through  carelessness  and  lack  of 
knowledge  and  experience,  and  the  main  switch  has  effected 
a  cure. 


RECENT  TELEPHONE  PATENTS. 


TELEPHONE  METER. 

Measured  local  telephone  service  has  usually  contemplated 
the  call  for  a  unit  rather  than  the  actual  duration  of  service. 
Because  of  this  most  metering  devices  have  been  arranged  to 
count  the  number  of  successful  calls.  If  the  actual  total 
minutes’  duration  of  use  is  to  be  paid  for,  a  different  sort 
of  meter  is  required,  and  it  is  such  a  meter  which  is  de¬ 
scribed  by  Mr.  E.  H.  Martin,  of  Webster  City,  la.,  in  a 
recent  patent  granted  to  him.  According  to  his  invention 
the  meter  has  a  spring  which  must  be  wound  if  the  talking 
circuit  is  to  remain  closed.  This  spring  drives  a  regulated 
gear  train  and  time  indicator.  The  receiver  hook  may  con¬ 
trol  the  train,  or  the  control  may  be  dependent  upon  both 
the  receiver  hook  and  a  coin  slot.  If  the  former,  charges 
are  paid  upon  the  total  minutes’  use.  If  the  latter,  a  pre¬ 
payment  must  be  made  and  the  service  is  available  in  any 
desired  intervals  until  the  prepayment  is  balanced  and  the 
coin  deposited.  The  circuits  are  arranged  so  that  the  talk¬ 
ing  circuit  is  open,  if  the  receiver  is  on  the  hook,  if  the 
spring  be  run  down  or  if  the  register  train  is  stopped. 

TELEPIIO.NE  SETS. 

Mr.  John  Weil,  of  Mansfield,  Ohio,  is  the  inventor  of  a 
new  type  of  desk  telephone  set.  The  usual  stand  carries  at 
the  top  of  the  upright  a  horizontal  bearing  in  which  turns  a 
shaft,  one  end  of  which  supports  a  transmitter  and  the 
other  end  of  which  carries  an  arm  to  which  the  watchcase 
type  receiver  is  attached.  The  weight  causes  the  receiver 
arm  to  hang  down  beside  the  upright,  the  transmitter  mouth¬ 
piece  pointing  downward.  In  use  the  receiver  arm  is  held 
with  the  receiver  to  the  ear,  at  which  time  the  transmitter 
will  confront  the  lips  of  the  user.  Contacts  secured  to  the 
shaft  and  engaging  brushes  serve  to  switch  the  circuits 
properly  when  the  receiver  is  out  of  normal  position.  .\n- 
other  new  type  of  set.  this  patented  by  Mr.  W.  E.  Frost,  of 
Lewiston.  Maine,  is  designed  for  railroad  working.  This 
set  is  to  be  distributed  along  the  right-of-way  and  a  lamp 


is  substituted  for  the  usual  bell.  If  a  crew  is  to  be  com¬ 
municated  with,  the  lamp  is  caused  to  light.  The  door  of 
the  box  must  be  opened  to  expose  the  telephone  instruments. 
The  transmitter  arm  is  mounted  upon  a  horizontal  bearing 
and  may  be  swung  down  from  the  vertical  to  horizontal 
after  the  door  is  open.  A  manual  switch  controls  the  talk¬ 
ing  circuits. 


Letter  to  the  Editor 


RATES  AND  QUALITY  OF  SERVICE. 


To  the  Editor  of  Electrical  World: 

Sir: — In  the  competition  between  electricity  and  gas  for 
lighting  service  which  is  constantly  coming  to  the  front  in 
the  solicitation  of  new  business,  the  relation  between  rates 
and  quality  of  service  rendered  is  sometimes  overlooked.  A 
strong  argument  on  behalf  of  electricity  can  always  be 
made  on  the  grounds  that  it  preserves  the  atmospheric  con¬ 
ditions  without  taint;  that  it  illuminates  the  most  costly  and 
delicate  furnishings  without  producing  the  slightest  deteri¬ 
oration,  and  that  it  is  the  safest  possible  means  of  over¬ 
coming  darkness  artificially,  besides  being  the  most  flexible 
agency  for  such  service.  The  conservative  lighting  “pros¬ 
pect,”  however,  often  takes  refuge  in  the  alleged  lower  cost 
of  gas,  and  in  dealing  with  such  situations  the  solicitor  may 
well  call  attention  to  the  comparative  influence  of  service 
quality  and  rates  in  the  gas  and  electric  fields. 

The  weakness  of  the  gas  case  is  well  illustrated  by  the 
disputes  which  frequently  arise  over  the  price  of  gas  in 
communities  where  the  companies  announce  a  reduction  in 
the  rate  per  icoo  ft.,  amid  the  blare  of  trumpets  and 
accompanied  by  widespread  newspaper  publicity.  In  a  rep¬ 
resentative  instance  it  was  given  out  that  the  price  of  gas 
had  been  reduced  from  $i  to  90  cents.  It  appeared  in  an 
investigation  of  the  price  question  that  the  company  reduced 
the  charge  for  a  given  number  of  revolutions  of  the  meter, 
and  that  the  gas  bills  were  made  out  at  the  90-cent  rate. 
The  quality  of  gas  supplied,  however,  fell  off  both  as  to 
heating  power  and  illuminating  characteristics,  the  pressure 
being  raised  to  an  abnormal  point.  The  general  result  to 
the  consumers  was  that  their  residences  were  worse  lighted 
at  more  money  under  a  low-candle-iX)wer  gas  delivered  at  a 
high  pressure  at  90  cents  per  1000  ft.  than  by  a  higher- 
candle-power  gas  delivered  at  a  lower  pressure  at  $i  per 
1000  ft. 

The  contrast  which  electric  service  affords  is  a  valuable 
point  for  the  .solicitor  to  bear  in  mind.  There  is  no  practica¬ 
ble  way  in  which  the  supply  of  electricity  can  be  juggled  to 
offset  the  effects  of  a  reduction  in  rates — a  policy  which  no 
progressive  central-station  management  would  for  a  moment 
tolerate.  There  are,  of  course,  differences  in  the  quality  of 
electrical  service  now  and  then  encountered  in  commercial 
systems,  but  for  the  most  part  these  relate  to  questions  of 
regularity  of  supply.  In  order  for  a  central  station  to  be 
successful,  it  must  maintain  the  voltage  regulation  and  fre¬ 
quency  so  close  to  a  constant  value  that  any  radical  de¬ 
parture  at  once  raises  a  storm  of  protests  from  consumers. 
To  insure  reasonable  life  in  lamps  and  decent  illumination 
on  all  parts  of  a  central-station  system  requires  a  standard  of 
service  which  cannot  be  forsaken  for  more  than  a  few 
minutes  without  serious  results.  Xo  opportunity  exists  to 
adulterate  electrical  energy ;  prices  once  established  remain 
fixed  within  their  life  so  long  as  the  accuracy  of  meters 
holds  within  the  usual  limits,  and  the  consumer  cannot  by 
any  chemical  changes  or  by  any  practicable  physical  read¬ 
justments  at  the  power  house  be  deprived  of  getting  his 
money’s  full  worth  of  product  of  standard  quality.  The 
lesson  is  obvious  and  should  be  turned  to  greater  account  in 
electric-lighting  campaigns. 

Boston.  Mass.  M.  C.  Rice. 


April  27,  1912. 
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(ienerators.  Motors  and  Transformers. 

Braking  of  Single-Phase  Repulsion  Motors. — A  note  on 
a  recent  British  patent  (Xo.  1250  of  March  28,  1912)  of 
the  Siemens-Schuckertvverke.  To  combine  the  advantages 
of  electric  braking  with  tlie  high  w'orking  voltage  of  the 
repulsion  motor,  the  latter  is  arranged  so  that  it  can  be 
transformed  into  a  shunt-excited  direct-current  machine  by 
switching  off  the  motor  from  the  mains,  breaking  the  short- 
circuit  at  the  brushes  and  switching  on  a  load  resistor. 
(Jne  winding  serves  for  exciting,  and  the  other  for  com¬ 
pensating  in  the  latter  condition,  they  being  in  series  with 
each  other  and  with  the  load  resistor  shunted  across  the 
rotor. — London  Elec.  Eng’ing,  April  4,  1912. 

Ventilating  Devices. — Karl  Czeija. — The  conclusion  of 
his  long  illustrated  article  on  the  evolution  of  ventilating 
arrangements  for  high-speed  dynamos.  Some  characteris¬ 
tic  designs  for  radial  ventilation,  for  axial  ventilation  and 
for  combined  radial  and  axial  ventilation  are  given. — 
Elek.  Zeit.,  April  4.  1912. 

Turbo-Alternator. — An  illustrated  description  of  a  5000- 
kw  Curtis  turbo-alternator  for  the  County  of  London  Elec¬ 
tric  Supply  Company. — London  Electricuin,  April  3.  1912. 

Lamps  and  Lighting. 

Daylight. — Edward  L.  Nichols. — A  Franklin  Institute 
paper.  Daylight  is  the  light  of  the  sun,  modified  by  its 
passage  through  our  atmosphere,  and  further  modified  by 
the  addition  of  light  which,  having  reached  the  atmos¬ 
phere,  is  reflected  back  and  forth  and  reaches  us  in  the 
form  of  skylight.  The  light  from  the  sky  differs  from 
direct  sunlight  because  of  the  selective  reflection  to  which 
it  has  been  subjected  at  the  surface  of  cloud  masses  and 
of  the  earth  itself  and  from  particles  of  dust  and  moisture 
in  the  air.  Daylight,  in  spite  of  the  increasing  use  of 
artificial  illumination,  is  still  the  normal  stimulus  of  the 
human  eye.  The  eye  is  most  sensitive  to  those  rays  which 
in  the  spectrum  of  sunlight  are  of  maximum  energy.  The 
light  of  the  open  is  pleasant  only  when  it  comes  chiefly 
from  above  and  when  there  is  a  certain  abundance  of  con¬ 
trast  of  dark  and  lighted  areas.  The  illumination  of  a  sur¬ 
face  exposed  to  sunlight  and  skylight  in  midsummer  has  been 
found  to  be  as  great  as  100,000  meter-hefners.  or  90,000 
meter-candles.  But  12  meter-hefners,  or  a  candle-foot, 
is  sufficient  illumination  for  easy  reading  of  ordinary 
print.  The  author  shows  how  daylight  varies  in  bright¬ 
ness  with  the  rise  of  the  sun  above  the  horizon  and 
that  there  are  also  progressive  changes  in  the  spectrum  of 
the  light.  Concerning  the  relative  brightness  of  clouded 
and  unclouded  skies,  the  author  says  we  think  of  the  un¬ 
clouded  sky  as  bright,  but  in  point  of  fact  it  is  just  about 
as  bright  as  a  densely  clouded  sky,  and  all  the  intervening 
stages  of  cloudiness  are  brighter  than  either.  Daylight 
under  the  conditions  of  overcast  sky  consists  of  all  sky¬ 
light  and  no  direct  sunlight,  whereas  with  unclouded  sky 
85  per  cent  comes  directly  from  the  sun  and  only  15  per 
cent  from  the  sky.  The  author  discusses  methods  of  de¬ 
termining  the  temperature  of  the  sun.  The  problem,  stated 
in  its  simplest  terms,  consists  in  reducing  the  visible  radia¬ 
tion  from  the  sun,  which  is  enormous  when  compared  with 
that  of  a  black  body  of  measurable  temperature  with  which 
it  must  be  compared,  to  something  like  the  same  brightness. 
For  this  purpose  the  sun’s  light  must  be  diminished  to  about 
0.00002  of  its  original  value,  for  which  purpose  none  of 
the  ordinary  methods  employed  in  photometry  suffice.  This 
has  recently  been  accomplished  by  Kurlbaum  in  the  follow¬ 
ing  manner:  Instead  of  attempting  to  measure  the  bright¬ 
ness  of  the  sun  itself,  he  observes  a  diffusely  reflecting 


surface  obtained  by  depositing  magnesium  oxide  upon 
metal,  this  surface  being  exposed  to  sunlight.  The  illumi¬ 
nation  of  such  a  surface  is  directly  proportional  to  the 
brightness  of  the  sun  multiplied  by  the  ratio  of  the  square 
of  the  sun’s  radius  to  the  square  of  the  distance  of  the 
earth  from  the  sun.  This  ratio  happens  to  give  just  the 
proper  reduction  demanded.  I'he  reflecting  power  of  the 
magnesium  oxide  being  known,  its  brightness  compared  to 
that  of  the  sun  which  illuminates  it  can  be  computed  from 
the  quantities  mentioned  above;  and  by  the  comparison  of 
the  brightness  of  this  sunlit  surface  with  that  of  an  arti¬ 
ficially  heated  black  body  of  measurable  temperature  the 
temperature  of  the  sun  may  be  computed  with  an  accuracy 
which  depends  only  upon  our  knowledge  of  certain  dis¬ 
tances  and  constants  and  of  the  laws  of  radiation.  Kurl¬ 
baum  estimates  by  this  method  that  the  temperature  of  the 
sun  lies  between  6002  deg.  and  6023  deg.  C.  Since  with 
incandescent  bodies  such  a  temperature  cannot  be  ap¬ 
proached,  one  is  unable  to  imitate  sunlight  except  in  two 
ways.  Certain  bright-line  spectra  of  glowing  vapors,  the 
composition  of  whose  light  is  really  altogether  ilifferent 
from  the  continuous  spectrum  of  the  sun,  may  have  the 
power  of  stimulating  the  three  primary  sensations  of  red. 
green  and  violet  in  nearly  the  same  proportions,  and  thus, 
as  in  the  case  of  CO,  in  vacuum  tubes  under  certain  con¬ 
ditions,  may  be  made  to  simulate  sunlight  in  some  respects. 
All  known  solids,  at  temperatures  of  incandescence  attain¬ 
able  in  practice,  are.  however,  relatively  much  stronger  in 
red  and  weaker  in  the  violet  than  daylight.  How  small  a 
range  of  variation  they  cover  as  regards  quality  of  light, 
and  how  different  they  are  from  daylight,  may  be  seen  from 
Fig.  I,  in  which  the  spectrophotometric  curves  for  the 
Hefner  lamp  and  the  acetylene  flame  are  drawn.  In  this 
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Fig.  1 — Distribution  of  Intensities  In  the  Spectra  of  the  Hefner 
Lamp  and  the  Acetylene  Flame  Compared  with  Daylight. 


diagram  ordinates  are  values  for  each  wave-length  of  the 
ratios  Hefner/daylight  or  acetylene/daylight.  While  one 
cannot  increase  the  degree  of  incandescence  of  any  avail¬ 
able  sources  of  low  temperature  so  as  to  make  them  ap¬ 
proach  appreciably  nearer  to  sunlight,  it  is  possible  to 
change  the  quality  of  their  light  by  the  use  of  properly 
selected  color  screens,  and  this  is  the  second  of  the  two 
possible  methods. — Journal  Franklin  Institute,  April,  1912. 

Electric  Properties  of  Draion-Tungsten  Filament. — H. 
Pecheux. — An  account  of  some  tests  of  the  new  osram 
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lamp  with  drawn-tungsten  filament.  The  relation  between 
candle-power  and  volts  is  cp  =  2.5  X  10  *  X  volts’  *,  while 
for  the  old  osram  lamp  with  squirted  filament  the  relation 
is  cp  =  4.5  X  10  *  X  volts”*.  This  shows  that  the  drawn 
filament  is  of  quite  a  different  physical  nature.  With 
respect  to  the  relation  between  candle-power  and  volts,  the 
drawn  filament  resembles  more  closely  a  zirconium-tung¬ 
sten  filament,  since  for  a  25-cp,  130- volt  Z-lamp  the  rela¬ 
tion  is  cp  =  2.28  X  10  *  X  volts’  ”.  The  great  difference 
between  the  old  and  new  osram  filaments  is  also  shown  in 
its  resistivity  and  temperature  coefficient.  The  relation  be¬ 
tween  the  voltage  E  and  the  current  I  is  shown  in  Fig.  2, 
where  the  curve  “osram”  (ancien)  refers  to  the  old  fila- 


Flg.  2 — Characteristics  of  Various  Drawn-Tungsten  Fiiaments. 

ment,  the  two  curves  No.  1585  and  No.  43467  to  two  drawn- 
tungsten  filaments,  and  the  curve  Z  to  the  zirconium-tung¬ 
sten  filament.  The  ratio  of  the  resistance  of  the  drawn- 
tungsten  filament  at  normal  voltage  to  its  resistance  at 
o  deg.  C.  is  12.5.  For  the  old  osram  filament  this  ratio  is 
i4.6,  for  the  zirconium-tungsten  filament  it  is  10.6. — 
La  Lumierc  Elec.,  March  30,  1912. 

Experimental  IVork  on  a  Neze  Standard  of  Light. — W.  A. 
Hakwood  and  J.  E.  Petavei.. — A  note  on  a  paper  read  be¬ 
fore  the  Royal  Society  in  London.  The  source  of  light 
employed  consists  of  a  strip  of  i)latinum  heated  by  an 
electric  current.  Thermopiles  measure  the  radiation  passing 
through  (a)  a  plate  of  black  fluorspar,  (b)  a  water  trough. 
I'he  thermopiles  are  connected  in  opposition.  As  the  cur¬ 
rent  through  the  strip  is  increased,  the  intensity  of  the 
luminous  radiation  increases  more  rapidly  than  the  intensity 
of  the  radiation  of  longer  wave-length.  Therefore,  for  a 
given  thickness  of  the  absorbing  media  and  distance  of  the 
thermopiles  there  will  be  one  definite  temperature  at  which 
the  reacling  of  a  galvanometer  in  the  thermopile  circuit  will 
be  zero.  A  long  series  of  experiments  showed  that  the 
light  could  be  kept  constant  within  +  0.5  per  cent  when  a 
constant  temperature  was  maintained  by  the  above  criterion. 
It  was  intended  to  use  the  method  to  establish  a  secondary 
standard  of  light  which  would  not  be  subject  to  the  periodic 
thictuations  of  flame  standards  or  the  gradual  decay  of  in¬ 
candescent  standards.  The  investigation  showed,  however, 
that  exceptional  care  and  manipulative  skill  were  required 
to  maintain  the  apparatus  in  good  working  order,  and  from 
a  practical  point  of  view  this  defect  probably  outweighs  the 
a<lvantages  gained. — London  Electrician.  April  5.  1912. 

Train  Lighting. — P.  .\msi.er. — An  illustrated  article  in 
which  it  is  pointed  out  that  on  account  of  the  tendency  to 
raise  the  voltage  on  the  trolley  wire  in  direct-current  rail¬ 
ways  the  train-lighting  problem  has  been  rendered  more 
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difficult.  The  series  connection  of  lamps  heretofore  used 
can  no  longer  be  employed  in  practice.  The  author  de¬ 
scribes  a  new'  system  of  train  lighting  which  permits  the 
use  of  a  low  voltage  at  the  lamps  in  spite  of  the  high  volt¬ 
age  at  the  trolley  wire.  A  train-lighting  group  consists  of 
two  machines,  namely,  a  motor  for  high  tension  directly 
coupled  with  a  generator  producing  the  lamp  voltage.  The 
different  windings  are  so  arranged  that  for  constant 
primary  voltage  the  lamp  voltage  is  independent  of  the  load, 
this  result  being  obtained  without  use  of  auxiliary  ap¬ 
paratus.  The  advantages  of  the  system  are  explained. — 
Elck.  Zeit.,  April  4,  1912. 

Modern  Incandescent  Lamps. — L.  J.  Lew’Inson. —  A  lec¬ 
ture  delivered  before  the  Electric  Engineering  Society  of 
Columbia  University.  The  author  gives  an  outline  of  the 
development  of  incandescent  lamps  with  reference  to 
methods  of  manufacture.  He  then  discusses  the  physical 
characteristics  of  the  present-day  lamps,  their  efficiency, 
life  and  rating,  their  use  in  multiple  and  series  connection, 
and  finally  gives  performance  characteristics  and  data. — 
School  of  Mines  Quarterly,  April,  1912. 

Ex'acuating  Lamp  Bulbs. — An  explanation  of  the  phos¬ 
phorus  process  is  given  in  J.  J,  Thomson's  lectures  on 
molecular  physics,  abstracted  under  “Electrophysics.” 

Traction. 

Single-Phase  Traction. — In  a  continuation  of  the  long 
illustrated  serial  on  the  London,  Brighton  and  South  Coast 
Railway  electrification  details  are  given  of  the  rolling  stock. 
Each  motor  car  is  equipped  with  four  single-phase  motors, 
all  of  the  Winter-Eichberg  compensated-repulsion  type. 
The  article  is  profusely  illustrated. — London  Engineering. 
March  8,  1912. 

Railless  Traction. — An  illustrated  article  on  the  system  of 
electric  omnibuses  in  use  at  Leeds  and  Bradford.  Ihe 
omnibuses  run  on  the  ordinary  street  without  rails  and 
are  supplied  with  energy  from  a  double  overhead  wire  by 
two  trolleys.  Details  of  the  equipment  are  given. — London 
Electrical  Review,  March  29,  1912. 

Corrugation. — A.  Schw'artz  and  R.  G.  Cuncliffe. — The 
authors  first  describe  an  extensive  series  of  laboratory  ex¬ 
periments  on  a  model  car  and  track,  and  also  on  the  cold 
flow  of  metal  due  to  rubbing  and  hammering.  They  then 
consider  investigations  on  actual  tracks,  methods  of  obtain¬ 
ing  records  being  described.  A  large  number  of  records 
are  reproduced  in  the  paper. — London  Electrician.  April 

191^- 

German  Electrical  Industry. — A  continuation  of  the  long 
article  on  the  condition  of  the  German  electrical  industries 
in  1911.  .\bstracts  are  given  of  the  financial  repofts  of 
some  of  the  large  companies.  The  number  of  central  sta¬ 
tions  in  Germany  has  increased  to  2,600  and  they  have  had 
a  i)rofitable  year  because  the  consumption  in  kilowatt-hours 
has  greatly  increased  in  spite  of  the  greater  use  of  metallic- 
filament  lamps.  The  article  is  to  be  continued. — Elek. 
Zeit.,  April  4,  1912. 

Calculating  Choking  Coils. — Fritz  Emde. — The  conclu¬ 
sion  of  his  paper  on  the  calculation  of  iro'nless  choking 
coils  such  as  are  used  for  the  protection  of  electrical 
machines.  The  author  gives  as  a  numerical  example  the 
calculation  of  choking  coils  for  1000  amp  and  126  volts 
at  16.5  cycles  per  second,  and  finally  gives  the  mathe¬ 
matical  derivation  of  some  of  the  formulas  for  inductances 
used  in  his  paper. — Ehk.  u.  Masch.  (X’^ienna).  March  31. 
1912. 

Transformer  Substations. — An  illustrated  article  on  the 
construction  of  transformer  substations  from  reinforced 
concrete. — Elek.  Zeit.,  April  4,  1912. 

Calculating  Three-Phase  Lin''s. — G.  Markovitch. — .\ 
mathematical  paper  on  the  calculation  of  long  three-phase 
transmission  lines  in  which  the  conductors  are  non-sym- 
metrically  arranged. — Elek.  u.  .Maseh.  (Vienna),  March  31, 
1912. 
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Electrophysics  and  Magnetism. 

Molecular  Physics. — J.  J.  Thomson. — Extracts  of  the 
first  three  of  a  course  of  lectures  delivered  on  “molecular 
physics”  before  the  Royal  Institution  in  London.  The  suc¬ 
cess  of  isolating  single  molecules  has  been  due  to  the  fact 
that  some  molecules  move  with  such  an  enormous  speed 
that  in  spite  of  their  smallness  their  energy  is  measurable. 
Several  methods  of  detecting  positive  molecules  are  de¬ 
scribed. — London  Engineering,  March  i.  While  there  are 
various  kinds  of  positively  charged  small  particles,  the 
small  negative  particles  are  all  of  the  same  kind.  The 
small  negative  particle  can  pass  through  a  solid  like  a 
bullet,  but  without  leaving  a  hole.  In  such  cases  chemical 
reactions  may  be  produced.  An  instance  of  this  has  been 
made  the  basis  of  a  process  for  completing  the  exhaustion 
of  electric  lamp  bulbs.  Negative  discharge  rays  act  on 
white  phosphorus,  converting  it  into  the  red  variety,  which 
has  a  much  lower  vapor  pressure,  and  under  the  discharge 
this  red  phosiihorus  combines  not  only  wdth  any  oxygen 
present  in  the  bulb,  but  also  with  the  nitrogen,  forming 
compounds  which  have  very  low  vapor  pressures.  The 
negative  particles  are  then  considered  in  their  capacity  of 
producing  light. — London  Engineering,  March  8.  In  the 
third  lecture  the  lecturer  discussed  some  special  features  of 
the  characteristic  Roentgen  radiations  which  are  emitted  by 
most  bodies  under  suitable  excitation,  and  sketched  some 
analogies  between  Roentgen  radiation  and  light.  As  to  the 
use  of  Roentgen  rays  for  therapeutic  purposes,  he  thought 
that,  as  often  applied,  Roentgen  rays  have  hardly  a  fair 
chance  when  used  as  a  curative  agent.  To  do  any  good  they 
should  be  absorbed,  but  the  usual  practice  appears  to  be  to 
use  the  same  bulb  as  is  employed  in  photographing  by 
X-rays. — London  Engineering,  March  15,  1912. 

Storage  Battery  Griiis. — A  note  on  a  recent  British 
patent  (No.  23,265  of  March  28,  1912)  of  P.  Marino.  To 
obtain  lamp  electrodes  of  the  pasted  type,  aluminum  grids 
are  used.  To  prevent  local  action,  the  grid  is  first  treated 
with  special  compositions.  The  first  coating  consists  of 
lead  oleate,  dissolved  in  turpentine,  benzol  or  carbon  bisul¬ 
phide  and  a  fat.  resin  or  oil;  it  is  then  heated  to  a  dull  red 
heat,  and  finally  coated  with  a  composition  containing  gutta- 
jiercha  and  india-rubber,  8  per  cent,  Syrian  asphaltum 
( nielted  under  the  action  of  heat,  in  a  drying  oil)  and  im¬ 
palpable  lead  powder. — T.ondon  Elec.  Eng’ing,  April  4,  1912. 

Electrochemistry  of  Radioacth’c  foodies. — G.  von 
Hevesy. — .-\n  account  of  an  experimental  investigation  in 
which  the  general  electrochemical  properties  of  radioactive 
bodies  were  studied.  I  he  deposition  of  these  bodies  on 
platinum  electrodes  in  the  ordinary  course  of  electrolysis, 
or  on  a  metal  dipiiing  into  an  active  solution,  depends  to  a 
large  extent  on  the  potential  of  the  electrode.  Radium  B. 
thorium  B  and  actinium  B  possess  the  same  electrochemical 
properties.  Radium  C,  thorium  C  and  actinium  C  possess 
also  the  same  electrochemical  properties.  With  very  small 
electrode  potentials  C  is  deposited  almost  pure ;  as  the 
electrode  potential  is  increased  the  amount  of  B  separated 
with  the  C  increases  also.  A  relation  exists  between  the 
emf  of  metal  against  the  solution  and  the  ratio  of  B  to  C 
deposited  on  the  metal  dipping  into  the  solution.  When  the 
latter  is  known,  therefore,  the  former  is  also  known.  From 
this  relation  the  unknown  position  of  tantalum  in  the  series 
of  potentials  has  been  determined.  By  this  method,  also, 
the  change  of  emf  between  metal  and  water  with  time  of 
immersion  of  the  metal  can  be  determined.  The  results  of 
Marsden  and  Barratt  on  the  branching  of  the  thorium  series 
are  consistent  with  the  results  obtained  on  the  electrochemi¬ 
cal  behavior  of  thorium  C. — Philos.  Mag.,  April,  1912. 

Relation  Between  Current,  Voltage,  Pressure  and  the 
Length  of  Dark  Space  in  Different  Gases. — F.  W.  Aston 
AND  H.  E.  Watson. — A  note  on  a  recent  paper  presented 
before  the  Royal  Society  in  London.  In  a  previous  paper 
one  of  the  authors  has  shown  that  in  the  discharge  between 
large  plane  aluminum  electrodes  in  gases  at  various  pres¬ 


sures  the  following  empirical  equations  are  approximately 
true : 

D  =  A/P  4-  B/VG  V  =  E  +  F  \fdPf 
where  D  is  the  length  of  the  dark  space,  V  the  voltage  be¬ 
tween  the  negative  glow  and  the  cathode,  c  the  current 
density,  P  the  pressure,  and  A,  B,  E,  E  constants  depending 
on  the  nature  of  the  gas.  The  first  part  of  the  present  com¬ 
munication  gives  the  results  of  the  continuation  of  this 
work,  with  the  values  of  the  constants  for  hydrogen,  nitro¬ 
gen,  air,  oxygen,  carbon  monoxide,  helium  and  argon.  The 
second  part  deals  with  a  systematic  investigation  into  the 
behavior  of  the  inactive  gases  when  in  a  pure  state.  It 
was  found  that  these  gases  behaved  in  an  anomalous  man¬ 
ner  and  by  no  means  satisfied  the  above  equations  in  gen¬ 
eral,  but  gave  values  in  better  agreement  with  a  third  equa¬ 
tion  obtained  by  eliminating  P  from  the  two  above.  The 
results  are  described  for  helium,  neon,  argon,  krypton  and 
xenon.  Peculiar  interest  attaches  to  these  gases  in  that  all 
of  them  exhibit  to  a  more  or  less  striking  degree  the  pri¬ 
mary  dark  space  recently  discovered  by  one  of  the  authors 
in  hydrogen  and  helium.  The  behavior  of  helium  was  ex¬ 
ceedingly  erratic  and  seemed  to  indicate  that  this  gas  could 
support  the  discharge  in  two  entirely  different  ways. — 
London  Electrician,  April  5,  1912. 

Delta  Rays. — N.  Campbell. — An  account  of  an  experi¬ 
mental  investigation  of  the  ionization  by  alpha  rays  from 
which  the  following  conclusions  are  drawn.  The  delta  rays 
have  not,  as  has  been  supposed,  an  initial  velocity  of  the 
order  of  20  volts.  If  the  initial  velocity  is  more  than  a 
small  fraction  of  a  volt,  it  is  independent  of  the  speed  of 
the  exciting  alpha  rays  and  almost,  if  not  quite,  independent 
of  the  nature  of  the  material  in  which  the  delta  rays  are 
excited.  The  number  of  delta  rays  excited  by  a  given  beam 
of  alpha  rays  at  a  metal  surface  is  independent  of  the  nature 
of  that  surface. — Philos.  Mag.,  April,  1912. 

Units,  Measurements  and  Instruments. 

British  National  Physical  Laboratory. — The  conclusion  of 
the  abstract  of  last  year’s  report  dealing  with  such  subjects 
as  are  of  particular  interest  to  electrical  engineers,  esjie- 
cially  the  Lorenz  apparatus,  standards  of  resistance.  Ayr- 
ton-Jones  current  balance,  the  international  ampere,  the 
Weston  standard  cell,  temperature  coefficient  of  mutual  in¬ 
ductance,  comparison  of  resistances  with  mutual  induc¬ 
tances,  evaluation  of  the  ohm  in  absolute  units,  photometry, 
constancy  of  supply  meters,  insulation  research,  test  work, 
direct-current  and  resistance  measurements,  resistance  ma¬ 
terials.  electric  cables  and  supply  meters. — London  Elec¬ 
trician.  March  29,  1912. 

Measuring  Elearvy  Alternating  Currents. — In  last  year’s 
report  of  the  National  Physical  Laboratory  a  method  for 
the  measurement  of  heavy  alternating  currents  is  men¬ 
tioned.  Originally  proposed  by  .A.  Campbell,  it  consists  in 
using  a  step-up  transformer  across,  a  resistor  carrying  the 
current  to  be  measured,  with  an  electrostatic  voltmeter  on 
the  secondary  of  the  transformer.  The  deflections  of  the 
voltmeter  are  then  proportional  to  the  current  in  the  re¬ 
sistor.  The  transformer  must  have  a  very  low-resistance 
primary  coil  and  high-grade  transformer  iron.  Preliminary 
measurements  with  such  a  transformer  designed  and  built 
during  the  year  indicate  that  a  very  high  accuracy  will  be 
obtainable  with  the  method  over  all  ordinary  frequencies. 
The  .small  losses  and  very  low  magnetizing  current  of  the 
transformer  make  the  phase  of  its  magnetizing  current  so 
nearly  in  time  quadrature  to  that  of  the  current  in  the  re¬ 
sistor  that  its  shunting  effect  on  the  resistor  is  scarcely 
perceptible. — London  Electrician,  March  29,  1912. 

Ammeter  and  Tension  Indicator. — In  many  cases,  for  in¬ 
stance  in  power  .installations,  an  ammeter  is  sufficient  for 
each  motor  without  a  special  voltmeter,  but  an  indication 
is  desired  whether  the  line  is  under  voltage  or  not.  A  lamp, 
which  is  often  used  for  this  purpose,  consumes  energy.  To 
avoid  this  Olivetti  attaches  to  an  ammeter  a  simple  arrange- 
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iiietit  which  is  controlled  by  an  electromagnet  and  indicates 
by  a  white  or  red  sign  behind  a  window  whether  the  line  is 
under  current  or  not. — La  Ltimiere  Elec.,  March  16,  1912. 

Prepayment  Meter. — K.  Heumann. — An  illustrated  de¬ 
scription  of  a  prepayment  meter  made  by  a  German  com¬ 
pany  for  which  simplicity  of  construction  and  low  price  are 
claimed  as  chief  advantages. — Elek.  Zeit.,  March  28,  1912. 

V olt-Ohm  Meter. — An  illustrated  description  of  a  univer¬ 
sal  instrument  made  by  a  German  company  which  can  be 
utilized  as  a  voltmeter  on  direct-current  or  alternating- 
current  lines  and  also  as  an  insulation  tester  on  lines 
whether  carrying  currents  or  not. — Elek.  Zeit.,  March 
28,  1912. 

Measurement  of  Inductances  and  Capacities. — Two  let¬ 
ters  by  E.  Orlich  and  W.  Peukert  pointing  out  an  error  in 
Zipp’s  recent  article  on  Peukert’s  method  of  measuring  in¬ 
ductances,  together  with  Zipp’s  reply. — Elek.  Zeit.,  March 

28,  1912. 

Making  Capillary  Filaments. — H.  S.  Souttar. — An  ab¬ 
stract  of  a  London  Physical  Society  paper  describing  a 
method  of  making  capillary  filaments  for  the  capillary  elec¬ 
trometer  and  also  applicable  to  the  construction  of  fibers 
for  the  string  galvanometer. — London  Electrician,  March 

29,  1912. 

Capacity  of  Three-Phase,  Three-Core  Cables. — A.  B. 
Ci.ARK. — In  capacity  tests  of  three-phase,  three-core  cables 
tlie  result  depends  upon  the  way  of  connecting  up  the  cores. 
I'he  author  shows  how’  from  two  capacity  measurements, 
each  with  a  different  method  of  connecting  up  the  cores  of 
tlie  cable,  all  the  other  combinations  can  be  calculated;  thus 
tests  made  in  various  ways  can  be  reduced  to  a  common 
basis  for  comparison. — London  Electrical  Review,  April  5, 
1912. 

Coil  with  a  Homogeneous  Magnetic  Field. — A.  Bestel- 
MEYER. — The  author  has  calculated  the  field  in  the  interior 
of  a  coil  the  length  of  which  is  about  2.4  times  its  diameter 
and  has  reached  the  result  that  within  a  certain  space  this 
field  is  rather  uniform,  the  coefficient  of  irregularity  being 
1  or  2  per  cent,  and  that  to  obtain  a  perfectly  uniform  field 
the  coil  would  have  to  be  made  infinitely  long.  Since  this 
is  impossible  in  practice,  use  may  be  made  of  another  method 
in  which  correction  is  made  for  the  lack  of  constancy  by 
adding  two  compensating  coils  at  the  two  ends  of  the  main 
coil. — Phys.  Zeit.,  Dec.  i.  1911;  La  Revue  Elec.,  March 
22.  1912. 

Telegraphy,  Telephony  and  Signals. 

Submarine  Telegraph  Cable. — H.  W.  Malcolm. — A  con¬ 
tinuation  of  his  long  illustrated  series  on  the  theory  of  the 
submarine  telegraph  cable.  In  the  present  instalment  the 
author  deals  with  transient  and  alternating-current  phe¬ 
nomena  in  a  telegraph  cable,  the  general  solution  by  periodic 
scries,  and  the  arrival  curve  built  up  as  the  sum  of  a  num¬ 
ber  of  periodic  terms. — Loudon  Electrician,  April  5,  1912. 

Electrostatic  Effects  in  Receiver  Transformers  for  Wire¬ 
less  Telegraphy. — G.  W.  O.  Howe. — An  illustrated  paper  in 
which  it  is  pointed  out  that  the  sensitiveness  of  the  usual 
receiving  arrangements  with  an  oscillation  transformer  de¬ 
pends  upon  the  mode  of  earthing  the  transformer  relatively 
to  the  aerial.  This  is  shown  to  be  due  to  electrostatic, 
combined  with  electromagnetic,  induction.  If  the  trans¬ 
former  is  earthed  so  that  electrostatic  and  electromagnetic 
inductions  assist  each  other,  the  sensitiveness  is  much  in¬ 
creased  as  compared  with  the  arrangement  where  the  in¬ 
ductions  oppose  each  other. — London  Electrician,  March 
29.  1912. 

Wireless  Telegraphy. — S.  M.  Poweli.. — An  illustrated 
article  on  the  applications  of  wireless  telegraphy  in  hor¬ 
ology,  navigation,  and  cartography. — London  Electrical  Re- 
7'iew.  April  5,  1912. 

Electric  Clock. — L.  Reverchan. — An  illustrated  descrip¬ 
tion  of  the  Campiche  electric  clock  system.  The  principle 
of  the  electric  regulator  of  Campiche  is  “to  give  every 


minute  to  a  pendulum  an  impulse  of  equal  intensity  and  in 
the  same  direction  and  therefore  independent  of  the  cur¬ 
rent.” — L’Electricien,  March  2,  1912. 

Miscellaneous. 

Charlottenburg  Institute. — H.  S.  Rowell. — An  illustrated 
article  on  the  Berlin  Institute  of  Technology  at  Charlotten¬ 
burg  wdth  a  comparison  of  German  and  British  engineering 
education. — London  Engineering,  March  8,  1912. 

Education. — H.  A.  Rokerts. — A  paper  presented  b>..fore 
the  Royal  Society  of  Arts  in  London  on  education  in  science 
as  a  preparation  for  industrial  work. — London  Electrician, 
April  5.  1912. 

Book  Reviews 

The  Principles  and  Practice  of  Electric  Wiring.  By 
A.  Bursill.  London :  Longmans,  Green  &  Company. 
212  pages,  166  illus.  Price,  $1. 

An  elementary  textbook  on  electric  wiring  intended  for 
practical  wiremen  and  electrical  artisans  generally.  The 
book  is  clearly  written  and  well  illustrated.  It  describes 
the  elementary  principles  of  the  electric  circuit  and  gives 
instruction  in  arithmetic  and  elementary  calculations.  The 
fittings  and  practice  described  belong  essentially  to  electric 
work  in  Great  Britain.  The  book  will  be  of  great  assistance 
to  practical  wiremen  and  to  all  interested  in  British  pro¬ 
cedure  in  circuit  erection. 

The  Electric  Circuit.  By  V.  Karapetoff.  New  York: 
McGraw-Hill  Book  Company.  85  pages,  14  illus. 
Price,  $1.50. 

I'his  pamphlet  can  best  be  considered  as  a  well-prepared 
introduction  to  a  treatise  on  dynamo-electric  apparatus.  It 
deals  largely  with  the  electric  part  of  the  electromagnetic 
circuits  of  such  apparatus.  The  treatment  covers  direct- 
current  and  alternating-current  relations,  the  representation 
of  alternating-current  quantities  by  means  of  vectors,  the 
expression  of  such  vectors  by  the  symbolic  method,  brief 
discussions  of  power  in  alternating-current  circuits,  the 
combination  of  resistance  and  reactance  in  alternating-cur- 
rent  circuits  and  a  more  extended  discussion  of  the  electro¬ 
physical  relations  involved  in  the  electrostatic  circuit.  A 
valuable  feature  of  the  book  from  the  point  of  view  of  the 
student  for  whom  it  is  intended  resides  in  the  144  numerical 
problems  inserted  to  illustrate  the  theoretical  relations  dis¬ 
cussed.  A  fair  knowledge  on  the  part  of  the  reader  of 
fundamental  physical  relations  and  of  all  branches  of  mathe¬ 
matics  up  to  calculus  is  assumed  by  the  author.  To  readers 
with  such  knowledge  the  pamphlet  should  be  valuable  in 
affording  a  first  insight  into  the  application  of  this  knowl¬ 
edge  in  the  investigation  of  electrical  apparatus. 

Electric  Railway  Engineering.  By  C.  Francis  Harding. 
New  York:  McGraw-Hill  Book  Company.  336  pages, 
138  illus.  Price,  $3. 

I'he  material  in  this  book  has  been  selected  and  arranged 
with  particular  reference  to  the  needs  of  students  in  electric¬ 
railway  engineering.  It  therefore  deals  with  fundamental 
engineering  principles,  and  the  practical  examples  cited  are 
given  primarily  to  illustrate  the  principles.  However,  the 
examples  represent  good  modern  practice  and  are  not  devoid 
of  value  as  a  guide  in  the  selection  of  railway  systems  and 
apparatus.  The  presentation  is  one  that  will  appeal  more 
strongly  to  the  designing  or  constructing  engineer  than  to 
the  operating  engineer,  although  the  subject  of  operation  is 
studied  at  least  sufficiently  for  the  needs  of  the  designer. 
There  are  four  chapters  covering  principles  of  train  opera¬ 
tion,  generation  and  distribution  of  electrical  energy,  rail¬ 
way  equipments  and  types  of  railway  systems.  The  treatise 
is  well  balanced  throughout  and  should  prove  interesting 
and  instructive  to  those  specializing  in  railwaj^ngineering. 
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New  Apparatus  and  Appliances 


The  lubricators  are  made  for  all  types  and  sizes  of  cars, 
and  standard  attachments  are  provided,  so  they  can  be 
readily  placed  on  any  ordinary  type  of  elevator. 


EXPANSION  BOLT, 


In  electrical  construction  work  expansion  bolts  are  used, 
among  other  things,  for  hanging  interior  conduit  to  concrete 
or  tile  ceilings  or  walls,  and  also,  in  switchboard  installation, 
in  securing  smaller  instruments  and  the  like  to  marble  or 


HARMONIOUS  BANK-LIGHTING  EQUIPMENT, 


h'tifective  use  is  made  of  the  tubular  form  of  incandescent 
electric  lamp  equipped  with  mirror  reflectors  in  illuminating 
banks  where  the  more  usual  forms  of  lighting  equipment 


Expansion  Bolt. 

slate  panels.  A  distinctive  type  of  expansion  bolt  has  been 
developed  by  C.  B.  Van  Antwerp  &  Company,  Fort  Dear¬ 
born  Building,  Chicago.  As  shown  in  the  illustration,  its 
principal  feature  is  a  flexible  shell  of  composition  metal, 
within  which  is  a  cone  that  is  drawn  up  by  a  machine  screw, 
thus  exerting  powerful  expanding  force.  The  shell  has 
slightly  raised  ribs  that  give  it  a  stronger  frictional  grip 
with  the  inner  surface  of  the  hole.  The  V'an  expansion  bolt, 
as  it  is  called,  is  readily  installed,  being  in  one  piece  and 
requiring  merely  a  screwdriver  tn  make  it  anchor  securely. 


LUBRICATION  OF  ELEVATOR  GUIDES 


The  main  body  of  the  "Economy"  elevator  guide  lubri¬ 
cator  built  by  the  Peterson  Engineering  Company,  New 
York  City,  in  several  different  styles  is  a  hollow  cast¬ 
ing,  to  which  is  attached  a  special  compressed-air  grease 
cup.  In  ordinary  operation  it  is  said  that  these  cups  only 
have  to  be  filled  once  every  eight  or  twelve  weeks,  and  an 
occasional  turn  of  the  top  nut  so  compresses  the  air  en¬ 
trapped  in  the  cup  that  it  forces  the  grease  out  through  the 
arms  of  the  lubricator  and  on  to  the  guide  rails  in  a  thin 
ribbon  where  the  guide  shoes  bear. 


Fig.  1 — Desk  Lighting  in  Office  of  Fourth  National  Bank. 

would  not  harmonize  with  the  decorative  features  of  the 
rooms.  Herewith  are  shown  the  interiors  of  the  Fourth 
National  Bank,  New  York,  and  of  the  banking  room  of 
the  Germania  Life  Insurance  Company,  New  York,  where 
this  system  of  illumination  has  been  installed.  The  lamp 
unit  is  tubular  in  shape,  about  i  in.  in  diameter  and  i  ft. 
in  length.  The  light  from  this  "Linolite”  lamp  is  distributed 
over  the  working  surface  by  means  of  a  Frink  mirror  re¬ 
flector  which  completely  hides  the  lamp  from  view  and  itself 


Fig.  2 — Interior  Lighting  of  the  Germania  Life  Insurance 
Company. 

presents  a  surface  in  perfect  harmony  architecturally  with 
its  surroundings.  The  above-described  equipments  have 
been  developed  by  the  I.  P.  Frink  Company  and  are  being 
offered  on  the  market  by  the  H.  W.  Johns-Manville  Com¬ 
pany.  New  York. 


Elevator  Guide  Lubricator  for  Wooden  Rails, 


Owing  to  the  fact  that  grease  is  only  applied  where  it  is 
needed,  the  use  of  the  lubricator  is  said  to  result  in  a  re¬ 
markable  reduction  in  the  amount  of  grease  necessary  as 
well  as  in  a  reduction  in  the  amount  of  power  required  to 
operate  the  elevators. 


REVERSIBLE-TYPE  MOTOR  STARTER 


ELECTRIC  VEHICLE  ARRANGED  FOR  ACCESS! 
BILITY  OF  VITAL  PARTS. 


I'he  accompanying  illustration  shows  a  reversible  motor 
starter  for  use  with  direct-current  motors  capable  of  being 
operated  at  full  speed  in  either  direction,  such  as  are  fre- 


In  the  design  of  the  electric  automobile  illustrated  here¬ 
with  particular  attention  has  been  paid  to  the  problem  of 
obtaining  accessibility  of  the  parts  that  may  need  inspection 
or  repair.  Hy  simply  raising  the  hood  at  the  front,  the 


Electric  Vehicles  with  an  Instrument  Under  the  Front  Hood 


Reversible-Type  Motor  Starter, 


controller,  safety  switch,  amp-hour  meter  and  lamp  cir-  quently  used  on  lathes,  planers,  etc.  Two  no-voltage-release 

cuits  are  rendered  easily  accessible.  The  storage  battery  latching  devices  are  provided  so  that  the  lever  will  be  held 

is  placed  on  top  of  the  frame  under  the  driver’s  seat.  It  in  the  full-speed  position  in  either  direction.  Interruption 

is  in  plain  sight,  so  that  the  caretaker  meets  with  no  difti-  of  the  supply  of  energ\’  or  excessive  voltage  drop  causes 

culty  in  inspecting  the  cells  and  maintaining  them  in  proper  the  operating  lever  to  be  tlirown  to  the  central,  or  off. 

condition.  Moreover,  in  this  position  the  battery  is  kept  position  by  a  centering  spring  after  the  release  magnet  has 

tree  of  dirt  from  the  road  and  of  drip  from  anything  dropped  the  latching  device.  Renewable  segments  are  em- 

carried  in  the  body  proper.  The  above-described  features  ployed.  This  starter  has  been  placed  on  the  market  by  the 

arc  characteristic  of  the  electric  vehicles  built  by  the  Gen-  Cutler-Hammer  Manufacturing  Company.  Milwaukee,  Wis. 
eral  Motor  Truck  Company,  Detroit.  Mich.  _ 


SELF-CONTAINED  ELECTRIC  DRILL 


MAGNETIC  SEPARATOR 


The  electric  drill  illustrated  herewith  is  so  arranged  that 
no  electrical  connections  whatever  are  made  external  to 
the  equipment  proper  other  than  the  main  lead  \»'ires  to 
the  motor.  The  motor  itself  is  mounted  on  the  drill 
l)cdestal  while  the  starting  switch  is  placed  within  the 


I'he  magnetic  separator  shown  in  the  accompanying  illus¬ 
tration  has  recently  been  installed  at  the  plant  of  the  South¬ 
western  Portland  Cement  Company,  El  Paso,  Tex.,  for  tak¬ 
ing  out  stray  iron,  steel,  etc.,  from  the  coal  which  is  used 
in  the  kilns.  'I'his  separator,  built  by  the  Cutler-Hammer 
Clutch  Company,  of  Milwaukee,  is  of  somewhat  special  de¬ 
sign.  The  pulleys  are  mounted  on  an  I-beam  frame,  and 
because  of  the  weight  of  the  coal  fed  to  the  pulley  two 
idler  pulleys  are  mounted  between  the  wooden  tail  pulley 
and  the  magnetic  pulley,  which  is  at  the  right-hand  end. 
As  the  belt  turns  the  coal  is  thrown  to  the  front  of  the 
magnetic  pulley  and  conveyed  away,  while  the  magnetic 
material  is  attracted  and  snapped  off  below,  being  entirely 


Magnetic  Separator. 


Self-Contained  Electric  Drill, 


separated  from  the  coal.  The  energy  used  for  energizing 
the  inclosed  brass-jacketed  coils  of  the  magnetic  pulley  is 
fed  through  the  two  carbon  brushes  shown  in  the  illustra¬ 
tion  resting  on  the  slip  rings  on  the  extension  of  the  pulley 
shaft. 


motor  frame.  Connection  between  the  armature  shaft  and 
the  drill  spindle  is  made  by  means  of  a  belt  and  cone 
pulleys.  Three  set  speeds  are  provided  in  this  way.  This 
drill  is  built  by  the  Willey  Machine  Company,  Jefferson¬ 
ville,  Ind. 
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DETACHABLE  MOTOR  FOR  ROWBOAT. 


In  the  accompanying  illustration  is  shown  an  electric 
motor  propeller  designed  for  use  with  a  rowboat.  The 
motor,  which  is  mounted  on  a  vertical  shaft,  receives 
energy  from  two  6-volt.  60-amp-hr.  storage  batteries  con- 


Detachable  Motor  for  Rowboat. 


nected  in  series.  The  lower  gear  liousing  and  the  two- 
hlade  propeller  are  made  of  an  alloy  of  aluminum  which  re¬ 
duces  the  weight  of  the  motor  .so  that  it  can  be  carried 
with  ease  when  packed  in  a  suit-case.  The  rowboat  motor 
is  used  both  as  a  propelling  device  and  also  as  a  rudder. 
Any  change  in  the  angle  of  the  propeller  changes  the  direc¬ 
tion  of  the  boat  movement.  rotary  switch  on  the  steering 
wheel  provides  three  speeds  by  variation  of  the  motor-field 
strength.  This  outfit  has  been  placed  on  the  market  by 
the  jewel  Electric  Company,  1122  South  Michigan  Avenue, 
Chicago. 


MOTOR  APPLICATION  EXHIBIT  AT  BOSTON. 


In  connection  with  the  annual  textile  machinery  exhibition 
opened  at  the  Mechanics’  Building,  Boston,  on  April  22,  a 
show  was  assembled  under  the  auspices  of  the  New  Eng¬ 
land  Association  of  Commercial  Engineers  in  which  elec¬ 
trical  and  steam  plant  equipment  occupied  prominent  places, 
while  in  the  textile  exhibition  proper  a  large  number  of 
electric  motor  drives  were  displayed. 

The  General  Electric  Company.  Schenectady.  N.  Y., 
demonstrated  what  was  announced  to  be  the  first  successful 
.\merican-built  alternating-current  motor  outfit  for  variable- 
speed  spinning.  The  motor  speed  is  continuously  varied 
throughout  the  doff  in  such  a  manner  that  the  yarn  tension 
is  practically  constant  and  the  average  front  roll  speed  is 
higher  than  is  possible  on  constant-speed  frames,  resulting 
in  an  increased  production  per  spindle  and  a  better  quality 
of  yarn.  A  line  of  oil  switches  for  induction-motor  service, 
a  color-matching  outfit  and  an  exhibit  of  tungsten  lamps  of 
the  drawn-wire  type  also  attracted  much  attention.  Cloth 
pinions  and  ozonators  were  also  shown. 

The  Automatic  Transportation  Company.  Buffalo,  N.  Y.. 
exhibited  a  motor-driven  industrial  truck  for  mill  service, 
the  load  rating  of  the  machine  being  2000  lb.  and  the  maxi¬ 
mum  speed  6  m.p.h.  The  truck  was  equipped  with  a  set 
of  U.  S.  “National”  storage  cells  and  a  single  motor. 


The  General  Vehicle  Company,  Boston,  exhibited  a 
looo-lb.  electric  wagon  for  light  mill-yard  service. 

The  Harrison  Safety  Boiler  Works,  Boston,  showed  a 
Cochrane  feed-water  heater  equipped  with  a  Lea  recorder 
of  30,000  lb,  capacity,  the  apparatus  being  i)rovided  with  a 
hook  gage  in  a  gage  glass  for  checking  the  readings. 

The  Lombard  Governor  Company,  Ashland,  Mass.,  showed 
a  “type  J”  governor  for  waterwheel  service,  a  feature  being 
a  motor-operated,  remote-control  mechanism. 

I'he  Robb  Engineering  Company,  South  Framingham, 
Mass.,  exhibited  a  new  type  of  shaking  grate,  of  Mac¬ 
Donald  design,  the  grate  being  specially  built  to  facilitate 
the  retention  of  fuel  during  shaking.  A  locking  device, 
detachable  top  sections,  providing  for  easy  renewal,  and  the 
absence  of  projecting  points  extending  into  the  fire  are 
important  features.  These  grates  are  arranged  to  enable  a 
maximum  irregularity  of  surface  to  be  obtained  without 
opening  up  a  large  space  between  sections,  which  would 
in  the  latter  case  jam  the  grates  with  clinker  and  allow  un¬ 
burned  fuel  in  large  quantities  to  drop  into  the  ashpit.  A 
new  type  of  boiler,  known  as  the  Robb-Brady  type  of  Scotch 
boiler,  was  also  exhibited  by  the  company.  The  design 
provides  for  the  division  of  the  water  and  steam  space  into 
two  parts,  the  greater  part  of  the  upper  chamber  forming 
the  steam  space.  The  lower  shell  above  the  furnaces  is 
entirely  filled  with  tubes,  and  on  account  of  the  additional 
space  gained  the  boiler  can  be  made  of  smaller  diameter 
than  the  standard  Scotch  type.  The  combustion  chamber  is 
cylindrical  and  avoids  the  expensive  stays  usually  required 
in  flat  construction. 

The  Allis-Chalmers  Company,  Milwaukee,  Wis.,  showed 
a  steam  turbine  model  and  answered  many  inquiries  con¬ 
cerning  the  operation  of  textile  motors. 

The  Monarch  Steam  Blower  Company,  Troy,  N.  Y.,  dis¬ 
played  a  new  type  of  soot  remover  without  joints  or  ex¬ 
posure  of  working  parts  to  the  fire  when  operated.  The 
apparatus  consists  of  a  series  of  nozzles  and  closing  shutters 
o])erated  by  hand  lever  at  the  tube-clean-out  spaces  of 
water-tube  boilers. 

The  Blake  &  Knowles  Steam  Pump  Company,  Boston, 
exhibited  a  full  line  of  pumps  for  industrial  service,  and 
the  Dearborn  Drug  &  Chemical  Company,  Boston,  exhibited 
its  standard  methods  of  feed-water  treatment.  The  Holyoke 
Machine  Company,  Worcester,  Mass.,  featured  its  well- 
known  waterwheel  products  and  friction  clutch. 

The  H.  W.  Johns-Manville  Company,  Boston,  Mass.,  fea¬ 
tured  fiber-conduit  “Noark”  fuses  and  fittings,  and  Jenkins 
Brothers,  Boston,  showed  a  full  line  of  renewable  disk 
valves  of  modern  design.  Among  the  other  exhibitors  of 
power  plant  or  electrical  equipment  and  service  were  the 
Standard  Engineering  Company,  Boston,  investigators  of 
power-plant  economy;  Thwing  Instrument  Company,  Phila¬ 
delphia.  pyrometers;  Boston  Belting  Company;  United 
States  Gutta  Percha  Paint  Company,  Providence,  R.  L; 
Goulds  Manufacturing  Company,  Seneca  Falls,  N.  Y.,  sin¬ 
gle-stage,  double-suction  centrifugal  pumps;  Garlock  Pack¬ 
ing  Company,  Boston;  Terry  Steam  Turbine  Company, 
Hartford.  Conn.;  McCord  Manufacturing  Company,  De¬ 
troit,  McKim  gaskets;  Builders’  Iron  Foundry,  Providence, 
R.  I..  Venturi  meters;  Cyclone  Grate  Bar  Company,  Buffalo, 
N,  Y, ;  Canton  Grate  Company,  Canton,  Ohio;  Nashua 
Machine  Company,  Nashua,  N.  H.,  Bundy  traps;  Lagonda 
Manufacturing  Company,  Springfield,  Ohio,  valves  and  tube 
cleaners:  the  Kennicott  Company,  New  York,  water  soft¬ 
eners:  J.  H.  Blanchard.  Boston,  Franklin  oiling  system; 
France  Packing  Company,  Philadelphia;  Schaeffer  & 
Budenberg  Company,  Brooklyn,  N,  Y.,  gages  and  ther¬ 
mometers;  the  Elliott  Company,  Pittsburgh,  Pa.,  strainers; 
Precision  Instrument  Company,  Detroit.  Mich.,  Simmance- 
Abady  combustion  recorder ;  the  Diamond  Power  Specialty 
Company.  Detroit,  Mich.,  soot  blowers,  and  the  Uehling 
Instrument  Company,  Passaic.  N.  J.,  carbon  dioxide  re¬ 
corders. 


COMBINED  POLE-TOP  SWITCH  AND  FUSE 


California  in  wliich  are  many  of  the  old  Spanish  missions. 

The  column  is  a  square,  tapered  one,  fluted  at  the  four 
corners,  and  is  surmounted  hv  a  typical  “mission”  design, 


Herewith  is  illustrated  a  combination  pole-top  switch 
and  fuse  developed  for  use  on  energy-distributing  systems. 
The  switch  clips  are  mounted  on  insulators  resembling 
those  of  the  pin  type  used  in  transmission  service.  The 
switch  levers  are  likewise  mounted  on  pin-type  insulators 


Switch-Fise  Designed  for  13,000  Volts,  100  Amp, 


which  are  arranged  to  rotate  about  their  centers.  I'he 
switch  arm  ctinsists  of  a  wooden-tube  fuse  designed  for  tlie 
proper  current  and  voltage.  I'lie  tubes  are  of  hickory, 
boiled  in  linseed  oil,  dried  and  varnished.  The  whole 
switch  mechanism  can  he  installed  with  the  minimum  of 
expense  by  any  fairly  competent  mechanic  without  special 
tools  of  any  .sort  and  set  in  any  convenient  position.  It  is 
the  practice  on  many  distributing  systems  to  install  the 
service  transformers  on  a  platform  between  two  poles,  with 
the  switch  set  just  above,  and  with  the  handle  of  the  switch 
extending  down  below  the  transformers  so  that  the  whole 
equipment  can  be  disconnected,  from  a  position  of  absolute 
safety,  before  ascending  to  the  platform.  I'his  switch  has 
been  placed  on  the  market  by  the  Pacific  hdectric  Manu¬ 
facturing  ("omiiany.  San  I'rancisco,  ('al. 


Fig.  2 — Ornamental  Concrete  Lamp-Post. 


as  shown  by  the  accompanying  illustration.  The  post  was 
ilesigned  and  copyrighted  by  Mr.  Prank  A.  Miller,  pro¬ 
prietor  of  the  Mission 
^  ^  Inn  at  Riverside.  Pach 

— post  is  provided  with  one 
!  4 40-watt  tungsten  and  two 

yJ  f)0-watt  tungsten  lamps, 

i  ■  ;:7  v\  the  latter  being  pendent 

<  4/  4’6'  ih.  >  from  the  arms  of  the 

^  '-A  post.  The  lamps  are  sur- 

I I  rounded  by  bell-shaped 

glass  reflectors. 

The  posts  are  17  ft. 
long  and  stand  15  ft. 
1.5  in.  above  the  side¬ 
walk  line,  riie  first  posts 
were  erected  on  the 
authority  of  the  Board  of 
Public  Utilities  and  were 
manufactured  by  the  Or¬ 
namental  Cement  Stone 
Company  of  Riverside. 
Pive  of  the  downtown 
streets  are  now  illu¬ 
minated  by  this  system. 

file  cost  of  erecting 
the  posts  was  covered  by 
an  assessment  of  ap¬ 
proximately  $i  per  front 
foot  on  the  Main  Street 
property  holders,  where 
the  posts  were  set  op- 
jiosite  each  other  at  dis¬ 
tances  of  from  75  ft.  to 
So  ft.  On  the  other 
the  posts  are 


Joint 


ORNAMENTAL  POSTS  FOR  STREET  LIGHTING 


i'i'  Black 
Iron  Pipe 


and  artistic  example  of  ornamental  posts  for 
g  is  that  recently  installed  on  a  number  of  the 
reets  of  Riverside.  Cal.  The  general  design  of 


Cross  Section 
on  Line  A-D 


Sidewalk  Line 


.'tI  Streets 

-oi  “  r staggered  and  the  assess- 
- T  Li; ment  on  the  property 

^  ^  „  holders  was  somewhat 

Fig.  Z — Cross-Section  of  Concrete  ,  . 

Lamp- Post.  'ess.  The  City  lighting 

plant,  which  is  under 

the  post,  which  is  constructed  of  reinforced  concrete,  is  municipal  management,  furnishes  the  light. 

patterned  after  the  “mission”  style  and  is  most  appropriate  The  cost  of  each  post,  including  erection,  was  approxi- 

for  this  city,  which  is  located  in  the  heart  of  that  jiart  of  mately  $32.50,  not  including  wiring. 


Fig.  1 — Night  View  of  Main  Street,  Riverside,  Cal, 
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Industrial  and  Commercial  News 


SK\  EkAL  developments  this  week,  amoiiff  which  were 
good  crop  reports  from  a  number  of  sections  of  the 
country,  further  activity  and  increased  prices  in  the 
steel  trade  and  larger  bank  clearings,  have  strengthened  the 
belief  that  improvement  is  being  made  along  industrial  lines. 
.\nother  feature  worthy  of  comment  is  expansion  of  the 
buying  movement.  While  this  may  be  regarded  in  part  as 
a  natural  outcome  of  the  narrow  buying  in  the  past  few 
months,  encouragement  may  be  found  in  the  broader  atti¬ 
tude  toward  future  commitments  now  shown  as  compared 
with  the  hesitancy  that  was  so  noticeable  in  the  earlier  part 
of  the  year.  The  clouded  situation  in  the  East,  due  to  the 
prospects  of  a  strike  of  locomotive  engineers  on  the  Eastern 
roads,  has  been  relieved  to  some  extent  by  a  disposition  to 
settle  the  differences  by  arbitration.  The  money  markets 
show  little  change.  Rates  in  New  York  on  April  24  were: 
(  all.  2]/2@i  per  cent;  ninety  days,  3/4@3K  per  cent. 


THE  COPPER  MARKET. 

There  has  been  little  of  interest  in  the  copper  market  this 
week,  and  demand  from  both  domestic  and  foreign  con¬ 
sumers  has  been  light.  Price  changes  were  only  fractional, 
electrolytic  being  quoted  nominally  at  15.90  cents,  thirty 
days.  I'igures  issued  this  week  by  the  Department  of  Com¬ 
merce  show  that  copper  and  copper  manufactures  imported 


Standard. 

Spot  . 

April  . .  .  . 

May  . 

lunc  . 

July  . 

Augu.st  . 

The  London  niarkol.  .\pril  J4,  was 


Slantlard  copper,  spot . 

Standard  copi>cr,  fiit  ire- . 

K.xlicnif  fliu  tnatioo'  to;-  iln>  year 

.Standard  . 

London,  spot . 

London,  futures . . 

Best  selected . 


Settling 

Hid.  .\sked.  Price. 

.  .  15.50  15.75  . 

, .  15.50  15.75  15.62L; 

.  .  15.55  15.75  15.65 

, .  15.57^  15.75  15.67K 

.  .  15.57J4  15.85  15.70 

.  .  15.60  15.87^  15.75 

follow  s: 

Xoon.  Closing. 

£  s  d  £  s  d 

.  70  7  6  70  10  0 

.  71  5  0  71  7  6 


Highest.  Lowest. 

15.62*^0  13.65c 

£71  0  0  £60  16  .4 

72  2  6  61  10  0 

75  10  0  65  5  0 


into  and  exportetl  from  the  I'nited  State"  in  the  fiscal  year 
1912  will  approximate  $i 3o.(kx).ooo  in  value,  or  more  than 
ten  times  the  total  of  iS<)2  and  almost  twt)  and  a  half  times 
that  of  1902.  They  show  also  that  during  the  nine  months 
ended  in  March  imirorts  of  copper,  including  both  ore  and 
manufactures,  aggregated  $31,300,000  and  exports  $86,000,- 
000,  the  total  movement  into  and  out  of  the  country  thus 
lieing  $117,500,000,  which  indicates  that  the  approximate 
total  for  the  fiscal  year  will  be  $130,000,000,  of  which  about 
$110,000,000  will  be  on  the  export  side.  This  total  of  $117,- 
300,000  worth  of  copper  and  manufactures  thereof  passing 
into  and  out  of  the  country  during  the  nine  months  ending 
with  March  represents  a  large  gain  over  preceding  years. 
Nine  months’  imports  of  copper  in  its  various  forms  in¬ 
creased  from  less  than  $20,000,000  in  1902  to  $30,000,000  in 
1911  and  $31,300,000  in  1912,  while  exports  increased  from 
$3,775,000  in  nine  months  of  1902  to  $77,500,000  in  the  corre¬ 
sponding  period  of  1911  and  $86,000,000  in  a  like  period  of 
the  current  year.  The  current  fiscal  year  is  also  character¬ 
ized  by  unusually  large  receipts  of  copper  from  Alaska,  the 
total  quantity,  30,750,000  pounds,  being  the  largest  on  record. 
Exports  of  copper  from  New  York  during  the  present 
month,  including  April  24,  aggregate  16,039  tons.  The  daily 
call  on  the  New  York  Metal  Exchange  April  24  quoted 
copper  as  per  the  accompanying  table. 


INDUSTRIAL  AND  COMMERCIAL  NOTES. 

Confer  on  Organization  of  a  National  Chamber  of  Com¬ 
merce. — Representatives  of  chambers  of  commerce,  boards 
of  trade  and  other  commercial  bodies  throughout  the  United 
States,  including  Alaska  and  the  insular  possessions,  and 
of  the  American  chambers  of  commerce  at  Constantinople, 
Brussels  and  Paris,  numbering  in  all  several  hundred,  met 
in  Washington  on  April  22  at  the  call  of  President  Taft  to 


consider  plans  for  the  formation  of  a  National  Chamber 
of  Commerce.  A  belief  that  the  formation  of  such  a  body 
was  highly  desirable  as  a  means  of  affording  to  business 
interests  a  method  through  which  they  might  make  known 
their  opinions  in  an  effective  way  was  expressed  by  Presi¬ 
dent  Taft  in  his  address  of  welcome  to  the  delegates,  and 
he  also  pledged  the  support  of  the  government  in  promoting 
the  project.  Charles  Nagel,  Secretary  of  the  Department 
of  Commerce  and  Labor,  outlined  the  purposes  of  the  i)ro- 
posed  organization  and  in  indorsing  the  plan  stated  that 
there  were  numerous  matters  of  national  importance  bear¬ 
ing  upon  trade  conditions,  such  as  trust  problems,  the  means 
of  promoting  a  merchant  marine  and  tariff  questions,  that 
might  be  brought  advantageously  before  a  National  Cham¬ 
ber  of  Commerce.  He  believed  that  the  views  of  business 
men  are  needed  for  promoting  proper  legislation  in  trade 
matters,  and  pointed  out  the  desirability  of  establishing  a 
commercial  organization  which  should  act  in  an  advisory 
capacity  to  the  government  in  connection  with  proposed 
measures  and  the  administration  of  existing  laws  relating 
to  trade.  Harry  A.  Wheeler,  of  the  Chicago  Chamber  of 
Commerce,  w^as  chosen  permanent  chairman,  and  Messrs. 
J.  H.  Arnold  of  Fort  Worth,  James  T.  Hoile  of  New  York. 
Herbert  N.  Davidson  of  Worcester,  Mass.,  Charles  E.  Reed 
of  New  York,  J.  R.  Park  of  Pittsburgh  and  Edwin  L. 
Quarles  of  Baltimore  were  made  secretaries  of  the  conven¬ 
tion.  A  board  of  directors  was  elected  and  a  plan  of  work 
will  be  outlined  by  it.  Location  of  permanent  headquarttrs 
in  Washington,  D.  C.,  is  included  in  the  plans. 

Atlantic  Vehicle  Company. — The  Atlantic  Vehicle  Com¬ 
pany  has  been  organized,  w'ith  a  capital  of  $3<)0,ooo,  for  the 
manufacture,  at  North  Newark.  N.  J.,  of  a  complete  line 
of  electric  trucks  and  delivery  wagons  in  sizes  ranging  from 
I  ton  to  5  tons.  The  Atlantic  company  has  taken  over 
the  Ro3al  Machine  Company,  of  Newark,  thus  giving  the 
new  organization  a  complete  machinery  plant  with  which 
to  commence  operations.  The  officers  are  McKinley  Boyle, 
president  of  the  Continental  Car  &  Equipment  Company, 
Louisville,  president;  Ralph  Sanger,  wdio  has  withdrawn 
from  the  firm  of  Wonham,  Sanger  &  Bates  to  become  vice- 
president,  and  Arthur  J.  Slade,  who  has  had  a  large  experi¬ 
ence  in  the  development  of  motor  trucks,  chief  engineer. 
All  legal  matters  pertaining  to  the  organization  of  the 
company  were  handled  by  H.  L.  Satterlee.  The  offices  and 
showrooms  of  the  new  company  are  at  1600  Broadway, 
New  York. 

Chicago  Utilities  Board. — Announcement  is  made  that  the 
directors  of  the  Chicago  Utilities  Company,  incorporated  in 
Maine  as  successor  to  the  Chicago  Subway  Company,  which 
is  undergoing  reorganization,  will  include  Henry  W.  de 
Forest,  William  S.  Tod,  of  J.  Kennedy  Tod  &  Company; 
Samuel  McRoberts,  vice-president  of  the  National  City 
Bank,  New  York;  Irving  T.  Bush,  president  of  the  Bush 
Terminal,  New  York;  R.  J.  Dunham,  of  Armour  &  Com¬ 
pany,  Chicago,  and  C.  W.  Hotchkiss,  formerly  general  man¬ 
ager  of  the  Chicago,  Indiana  &  Southern  Railroad  Company. 
Mr.  Hotchkiss  will  be  president  of  the  Chicago  Utilities 
Company  and  of  the  operating  companies. 

Hydroelectric  Extensions  in  Argentine  Republic. — The 
Compania  Hidro-Electrica  de  Tucuman  has  just  placed  in 
London  a  large  amount  of  debentures  and  ordinary  shares 
for  the  extension  of  the  hydroelectric  works  and  1200-volt 
railway  which  it  is  now  constructing  in  the  Province  of 
Tucuman,  Argentine  Republic.  The  company  will  be  in 
the  market  shortly  for  large  quantities  of  material  of  all 
classes,  including  high-tension  and  low-tension  materials 
and  i200-volt  railway  equipments.  The  London  offices  of 
the  company  are  at  Donington  House,  Norfolk  Street, 
Strand,  W.  C. 

Additions  to  Board  of  Federal  Utilities,  Inc. — At  a  meet¬ 
ing  of  directors  of  Federal  Utilities,  Inc.,  60  Broadway,  New 
York,  on  April  17,  Charles  H.  Sabin,  vice-president  of  the 
Guaranty  Trust  Company,  and  Albert  H.  Wiggin,  president 
of  the  Chase  National  Bank,  New  York,  were  added  to  the 
board. 


922 


ELECTRICAL  WORLD. 


VoL.  59,  No.  17. 


Southern  Hydroelectric  Developments  Planned. — Marked 
attention  has  been  attracted  to  prospective  electrical  devel¬ 
opments  in  Kentucky  and  Tennessee  of  late  owing  to  the 
organization  of  companies  for  the  purpose  of  undertaking 
water-power  projects,  their  inception  apparently  being  in¬ 
dependent.  The  Interstate  Power  Company  has  been  in¬ 
corporated  in  Louisville,  with  $500,000  capital  stock,  by 
J.  C.  Loomis,  T.  Kennedy  Helm  and  R.  J.  Snyder.  Plans 
of  the  company  have  not  been  outlined,  but  it  is  understood 
to  be  considering  the  development  of  a  power  site  in  East¬ 
ern  Tennessee.  In  case  it  does  not  erect  a  plant  of  its  own 
it  will  contract  for  energy  for  distribution  in  that  territory. 
I).  Y.  Johnson,  a  quarryman  of  Nashville,  Tenn.,  is  or¬ 
ganizing  a  company  for  the  development  of  a  hydroelec¬ 
tric  plant  on  the  Barren  River,  near  Bowling  Green,  Ky. 
The  chief  purpose  of  this  plant  is  to  supply  energy  to  large 
stone  quarries  in  the  Bowling  Green  district.  The  Ten¬ 
nessee  Hydroelectric  Company  has  been  formed  in  Ander¬ 
son  County,  Tenn.,  with  $100,000  capital  stock,  the  incor¬ 
porators  being  J.  R.  Pauli,  James  B.  Cox,  F.  M.  Butler, 
J.  R.  Cox  and  J.  H.  Wallace.  The  company  will  develop 
power  on  either  the  Powell  or  the  Clinch  River,  and  will 
distribute  energy  through  Anderson,  Campbell,  Union, 
Grainger,  Claiborne  and  other  Tennessee  counties.  Ulti¬ 
mately  it  intends  to  extend  its  lines  to  Nashville,  Chatta¬ 
nooga  and  other  large  cities  in  Tennessee.  It  is  stated 
that  this  company  has  no  connection  with  the  Eastern 
Tennessee  I'ower  Company  or  the  Byllesby  projects,  in 
Tennessee,  noted  in  these  columns  April  13.  John  W.  Frye, 
of  Centreville,  Tenn.,  and  others,  are  contemplating  the 
erection  of  a  power  station  on  the  Duck  River  for  the 
operation  of  the  phosphate  mines  of  that  section,  and  J. 
C.  Keifer,  said  to  represent  Cincinnati  capital,  is  taking 
options  on  Duck  River  sites  with  the  plan  of  obtaining 
energy  to  be  used  in  interurban  traction  line  operation. 

Contracts  for  Street  Lighting  Equipment  in  Chicago. — 
Contracts  for  the  new  street  lighting  system  of  the  city 
of  Chicago  have  been  awarded  by  the  board  of  trustees  of 
the  Sanitary  District  of  Chicago  as  follows;  General  Electric 
Company,  arc  lamp  hangers  at  $5.41  each;  Ajax  Line  Ma¬ 
terial  Works,  malleable-iron  cross-arms  at  $1.10,  $1.40  and 
$1.80  for  two-pin,  four-pin  and  six-pin  cross-arms  respec¬ 
tively;  William  F.  Cummings,  contract  for  furnishing  and 
installing  electrical  equipment  in  Byron  Street  and  West 
Twenty-second  Street  substations  for  $36,250;  Delta  Star 
Electric  Company,  hand-operated  automatic  oil  switches, 
$40.50  each;  Brighton  Foundry  Company,  manhole  frames 
and  covers,  $10.50  to  $10.85,  depending  on  place  of  delivery; 
Delta  .Star  Electric  Company,  station  transformers,  $799 
each;  General  Electric  Company,  oil-immersed  constant- 
current  regulators,  $284  each;  Electric  Railway  Equipment 
Company,  tubular  steel  poles,  $8.75  to  $14.50,  according  to 
size  and  weight;  Green  Engineering  Company,  cast-iron 
pole  bases,  99.5  cents  each;  Green  Engineering  Company, 
cast-iron  pole  tops,  27  cents  each. 

Western  Union  to  Handle  Wireless  Messages. — A  traffic 
agreement  has  been  entered  into  between  the  Marconi 
Wireless  Telegraph  companies  and  the  Western  Union 
Telegraph  Company  whereby  the  latter’s  offices  will  re¬ 
ceive  and  deliver  wireless  messages  to  and  from  Europe. 
This  agreement  provides  tor  extension  of  the  Marconi  sys¬ 
tem  from  the  Pacific  Coast  of  the  United  States  to  Hawaii, 
China,  Japan  and  the  Philippines,  thus  giving  the  Western 
Union  company  a  trans-Pacific  wireless  service.  It  is 
understood  that  the  agreement  is  for  a  five-year  period. 
According  to  London  dispatches  the  English  Marconi  Com¬ 
pany  and  the  Great  Northwestern  Telegraph  Company  are 
parties  to  it.  Announcement  of  these  plans  was  followed 
by  a  rise  of  points  in  Western  Union  stock  and  a  jump 
of  too  points  in  American  Marconi  shares,  bringing  the 
quotation  to  350.  At  a  special  meeting,  held  April  18. 
stockholders  of  the  Marconi  Wireless  Telegraph  Company 
of  America  voted  to  increase  the  company’s  capital  from 
$1,662,500  to  $10,000,000. 

General  Railway  Equipment  Company  Formed. — An¬ 
nouncement  was  made  on  April  23  by  Roland  W.  Mann, 
15  Broad  Street,  of  formation  of  the  General  Railway 
Equipment  Company,  with  a  capitalization  of  $5,000,000 
7  per  cent  preferred  and  $10,000,000  common  stock.  The 
proposed  present  issue  is  to  be  $1,500,000  preferred  and 
$4,500,000  common.  The  present  stock  issues  have  been 


authorized  to  take  over  the  following  companies  having  an 
outstanding  capitalization  of  $2,155,000:  United  States  Elec¬ 
tric  Company,  National  Telephone  Selector  Company, 
Sandwich  Electric  Company,  Electric  Switch  &  Signal  Com¬ 
pany,  Charter  Electric  Company,  Sandwich  Pole  Changer 
Company  and  International  Telegraphic  Call  Company. 
The  following  are  named  as  directors  of  the  company: 
Newman  Erb,  Jules  S.  Bache,  James  Gayley,  W.  G.  Besler, 
John  W.  Griggs.  C.  N.  Siginson  and  George  M.  Seeley. 

Vesta  Accumulator  Company  to  Build  New  Factory. — 
The  Vesta  Accumulator  Company,  of  1336  South  Michigan 
Avenue,  Chicago,  has  leased  for  ninety-nine  years  from 
April  I,  1912,  the  land  at  Indiana  Avenue  and  Twenty-first 
Street,  Chicago,  now  the  site  of  Sinai  Temple,  built  in  1875 
for  a  Jewish  congregation.  The  congregation  having  re¬ 
moved  to  a  new  location,  the  lessee  will  demolish  the  church 
building  and  erect  a  four-story  office  and  factory  building 
to  cost  about  $80,000  and  to  be  used  for  its  storage-battery 
business.  The  land  fronts  too  ft.  on  Indiana  Avenue  and  is 
161  ft.  deep.  The  annual  rental  is  $3,750  net,  making  a  valu¬ 
ation  of  $75,000  at  5  per  cent,  or  $750  a  front  foot. 

Puget  Sound  Traction,  Light  &  Power  Company  Offi¬ 
cials. — H.  T.  Edgar  has  been  appointed  manager  of  the 
Seattle  division  of  the  Puget  Sound  Traction  Light  & 
Power  Company,  which  is  a  consolidation  of  the  Seattle 
Electric  Company,  the  Seattle-Tacoma  Power  Coinj  any  and 
the  Pacific  Coast  Power  Company,  as  noted  in  these  col¬ 
umns  Jan.  13,  1912.  Frank  Dabney,  assistant  treasurer  of 
the  Seattle  Electric  Company,  has  been  appointed  to  a 
similar  position  with  the  Puget  Sound  company,  and  W 
E.  Best,  formerly  treasurer  of  the  Seattle-Tacoma  Power 
Company,  has  been  made  auditor  of  that  company. 

Kentucky  Public  Service  Financing  Improvements. — The 
Kentucky  Public  Service  Company,  of  Louisville,  has  filed  a 
mortgage  amounting  to  $2,000,000,  in  favor  of  the  Fidelity 
Trust  Company  of  Philadelphia,  to  secure  a  bond  issue  of 
$2,000,000.  The  proceeds  will  be  used  in  meeting  the  obli¬ 
gations  of  the  corporations  heretofore  controlling  the  utili¬ 
ties  of  Bowling  Green,  Owensboro,  Hopkinsville  and  Frank¬ 
fort,  Ky.,  recently  taken  over  by  the  company,  and  in  mak¬ 
ing  improvements  to  the  plants,  as  previously  noted  in 
these  columns. 

McCrum-Howell  Plant  on  Full  Time. — On  April  24  the 
plant  of  the  McCrum-Howell  Comi)any  at  Norwich,  Conn., 
which  has  been  running  on  half  time  since  the  company 
went  into  the  hands  of- a  receiver,  as  noted  in  these  columns 
March  23,  was  placed  on  full  time.  The  Uniontown  plant, 
it  is  understood,  will  also  be  placed  on  full  time.  A  report 
covering  the  results  of  the  audit  of  the  company’s  books 
and  an  inventory  of  its  properties  is  expected  shortly. 

New  Electric  Contracting  Company. — The  Electrical  Con¬ 
struction  Company,  of  203  Enterprise  Building,  Milwaukee, 
Wis.,  has  been  organized  by  C.  F.  Boos,  who  has  been  con¬ 
nected  with  the  Milwaukee  Electric  Railway  &  I.ight  Com¬ 
pany  for  a  number  of  years,  to  do  a  general  electrical  con¬ 
tracting  business. 

American  Specialties  for  Argentina  and  Brazil. — H.  A. 

Goode,  of  Wonham,  Sanger  &  Bates,  30  Church  Street, 
New  York,  will  leave  New  York  on  May  16  for  a  trip 
through  the  Argentine  and  Brazil  for  the  purpose  of  rep¬ 
resenting  specialties  manufactured  in  the  United  States. 

Clarion  River  Project. — The  Pennsylvania  State  Water 
Supply  Commission  announced  on  April  24  that  it  had  speci¬ 
fied  a  number  of  conditions  upon  which  it  will  approve  the 
charters  for  the  eighteen  companies  embraced  in  what  is 
known  as  the  Clarion  River  power  project. 

Aluminum  Notes  and  Prices. — The  aluminum  market  has 
been  steady  this  week.  Prices  per  pound  in  ton  lots  on 
.\pril  24  were:  No.  i  pure  ingot,  I9@22  cents;  rods  and  wire, 
base  price,  31  cents,  and  sheets,  33  cents. 


Financial 


Adirondack  Electric  Power  Corporation  Bonds. — Finan¬ 
cial  interests  in  New  York,  Boston  and  Chicago  are  offer¬ 
ing  jointly  $5,000,000  first  mortgage  5  per  cent  gold  bonds 
of  the  Adirondack  Electric  Power  Corporation,  which  was 
organized  under  the  laws  of  the  State  of  New  York  on  Dec. 
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April  27,  1912. 
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27,  1911,  and  has  taken  over  the  properties,  franchises  and 
rights  of  the  Hudson  River  Water  Power  Company  and  its 
seven  affiliated  companies.  The  company  does  an  electric- 
service  business  in  various  cities  and  towns  in  northern 
New  York  State,  including  Amsterdam.  Glens  Palls,  Water- 
vliet,  Saratoga  Springs,  Canastota,  Oneida  and  Ballston 
Spa.  It  does  a  general  motor-service  business  in  Cohoes; 
sells  energy  in  wholesale  quantities  in  Albany,  Troy,  Utica, 
Waterford,  Lansingburg,  Mechanicsville  and  Stillwater,  and 
also  does  a  gas  business  in  Saratoga  Springs  and  Oneida. 
Its  authorized  capitalization  consists  of  $2,500,000  6  per 
cent  preferred  stock,  cumulative  after  Dec.  27,  1916,  and 
of  $9,500,000  common  stock,  all  of  both  classes  being  issued 
and  held  in  a  voting  trust  for  five  years  from  Dec.  27,  1911. 
In  addition  to  the  stock,  $10,000,000  first  mortgage  5  per 
cent  bonds  are  authorized,  of  which  $5,000,000  are  issued. 
The  $5,000,000  of  first  mortgage  5  per  cent  bonds  held  in 
escrow  can  only  be  issued  for  80  per  cent  of  the  cost  ot 
additions  and  extensions  to  the  property,  and  then  only 
with  the  approval  of  the  Public  Service  Commission.  Sec¬ 
ond  District,  of  the  State  of  New  York.  The  eight  com¬ 
panies  have  been  operated  by  receivers  for  the  past  three 
years.  During  this  time  no  fixed  charges  were  paid,  but 
operating  expenses  contained  many  special  and  abnormal 
charges.  Adjusting  these  expenses  to  normal  conditions, 
the  earnings  for  the  year  ended  Dec.  31,  1911,  would  have 
been  approximately  as  follows,  according  to  the  circular 
describing  the  offering:  Gross,  $8<)7,i6i;  expenses,  includ¬ 
ing  taxes,  $481,733;  net,  $415,428;  annual  interest  on  $5,000,- 
000  first  mortgage  5  per  cent  bonds.  $250,000,  and  balance, 
$165,428.  Hydroelectric  plants  with  rating  of  31,000  hp 
and  steam  generating  stations  aggregating  10,800  hp  in 
r.iting  are  owned  and  operated  by  the  .Adirondack  Electric 
Power  Corporation.  Two  gas  plants  are  also  owned  by 
the  company.  The  proceeds  of  the  bond  issue  were  used 
in  paying  part  of  the  cost  of  acquiring  the  properties.  Over 
$500,000  will  be  spent  upon  improvements. 


Central  New  York  Gas  &  Electric  Notes  Offered. — New 
York  banking  interests  are  offering  $150,000  five-year  6 
per  cent  gold  convertible  coupon  notes  of  the  Central  New 
York  Gas  &  Electric  Company,  which  supplies  all  of  the 
electric  energy  for  municipal  street  lighting  and  for  domes¬ 
tic  and  commercial  lighting  and  power  in  the  towns  of 
Geneva,  Seneca  Falls.  Newark,  Lyons,  Palmyra,  Waterloo 
and  Phelps,  in  New  York  State.  It  does  all  of  the  gas- 
Ijghting  business  in  Newark,  Lyons  and  Palmyra,  and  also 
a  steam-heating  business  in  Geneva  and  Newark,  serving  a 
population  of  about  40,000.  The  capitalization  of  the  com- 
l>any  is  as  follows:  First  mortgage  5  per  cent  bonds, 
present  issue,  $650,000;  secured  6  per  cent  optional  notes 
due  .April,  1916,  $150,000;  6  per  cent  cumulative  preferred 
stock  (non-voting),  $250,000;  common  stock  (in  voting 
trust).  $200,000,  making  a  total  of  $1,250,000.  Under  the 
first  mortgage,  approved  by  the  Public  Service  Commis¬ 
sion  for  the  Second  New  York  District,  $2,000,000  bonds 
are  authorized,  but  bonds  in  excess  of  $650,000  can  be  is¬ 
sued  only  when  net  earnings  for  twelve  months  are  twice 
the  interest  on  the  bonds  outstanding,  including  those  it  is 
proposed  to  issue,  and  then  only  for  the  following  purposes: 
(1)  to  refund,  on  and  after  Oct.  i,  1915,  $150,000  optional 
6  per  cent  five-year  notes,  and  (2)  for  additions,  better¬ 
ments  or  extensions  for  only  80  per  cent  of  the  actual  cost 
of  same  as  certified  by  accountants  satisfactory  to  the 
trustee  of  the  mortgage.  The  net  earnings  of  the  company 
ft)r  the  year  ended  March  31,  1912,  after  paying  interest  on 
the  first  mortgage  bonds,  were  over  five  and  one-half  times 
the  amount  necessary  to  pay  the  interest  on  these  notes. 

Republic  Railway  &  Light  Offering. — Banking  interests  are 
offering  $2,000,000  5  per  cent  gold  notes  of  the  Republic 
Railway  &  Light  Company,  60  Broadway,  New  York,  at  a 
price  to  yield  6  per  cent.  The  notes  are  dated  April  i,  1912, 
are  due  Jan..i,  1916,  and  are  secured  by  first  lien  on  new 
properties,  including  the  Pennsylvania  Power  Company,  of 
Ellwood  City,  Pa.,  which  was  recently  acquired  by  the  Re¬ 
public  company,  as  mentioned  in  these  columns  April  13 
They  are  also  secured  by  deposit  of  nearly  all  the  stock  of 
and  Mahoning  &  Shenango  Railway  &  Light  Company  and 
are  part  of  an  authorized  issue  of  $5,000,000.  The  Republic 
company  has  no  bonds  outstanding.  The  Mahoning  & 
Shenango  Railway  &  Light  Company  and  its  subsidiaries 
have  outstanding  $10,138,000  of  bonds,  on  which  total  inter¬ 


est  of  $514,290.27  was  paid  during  the  year  ended  Dec.  31, 
1911. 

Cumberland  Telephone  &  Telegraph  Earnings. — The  re¬ 
port  of  the  Cumberland  Telephone  &  Telegraph  Company 
for  the  year  ended  Dec.  31,  1911,  shows  gross  earnings  of 
$7,372,661,  as  compared  with  $6,897,081  in  1910.  Net  earn¬ 
ings  were  $2,929,439,  as  compared  with  $3,002,671,  and  the 
surplus  after  charges  and  taxes  was  $2,291,231,  which  is 
equal  to  11.65  per  cent  on  $19,680,150  capital  stock,  as  com¬ 
pared  with  $2,407,268,  or  12.23  per  cent,  on  the  same  amount 
of  stock  in  1910.  New  York  interests  are  offering  first  and 
general  mortgage  5  per  cent  bonds  of  this  company,  dated 
Jan.  I,  1912,  and  due  in  1937,  at  101  and  interest  yielding 
over  4.90  per  cent.  These  bonds  are  part  of  an  authorized 
issue  of  $15,000,000,  all  of  which  is  outstanding. 

General  Electric  Company’s  Annual  Report. —  The  report 
of  the  General  Electric  Company  for  the  year  ended  Dec. 
31,  1911,  which  appears  in  detail  on  page  884  of  this  issue, 
shows  total  sales  billed  in  that  year  of  $70,383,854.  as  com¬ 
pared  with  $71,478,557  in  1910.  The  cost  of  sales  was 
$62,460,557,  as  compared  with  $63,134,601,  and  the  profit 
from  sales  was  $7,923,296,  as  compared  with  $8,343,956. 
Other  income  was  $3,010,524,  as  compared  with  $3,229,131. 
and  net  profit  for  the  year  was  $10,562,805,  as  compared 
with  $10,855,692.  Dividends  paid  amounted  to  $5,806,344, 
as  against  $5,214,368  in  1910,  and  the  surplus  for  the  year 
was  $4,756,461,  which  compares  with  $5,641,324  in  the  year 
l)receding. 

Cities  Service  Statement. — The  Cities  Service  Company, 
60  Wall  Street,  New  York,  reports  for  the  twelve  months 
ended  March  31  as  follows:  Gross  earnings,  $1,038,213: 
expenses,  $64,026,  and  net  earnings,  $974,186,  comparing 
with  $958,767  for  the  twelve  months  ended  Feb.  2C),  and 
with  $941,362  for  the  twelve  months  ended  Jan.  31,  1912. 
The  preferred  dividend  was  $541,404,  and  the  common  divi¬ 
dend  was  $164,303,  making  total  dividends  of  $705,707  and 
leaving  a  surplus  of  $268,479.  The  percentage  earned  on 
average  amount  of  common  stock  outstanding  for  the  year 
was  8.61,  comparing  with  8.54  for  the  tw'elve  months  ended 
Feb.  29  and  with  8.41  for  the  twelve  months  ended  Jan. 
31,  1912. 

Allis-Chalmers  Receivers. — Application  has  been  made  for 
the  appointment  of  ancillary  receivers  for  the  property  of 
the  Allis-Chalmers  Company  in  the  State  of  Illinois.  Judge 
Landis,  of  the  United  States  Court  in  Chicago,  set  April  23 
as  the  time  when  action  would  be  taken  on  the  aplication 
in  his  court.  The  New  York  Stock  Exchange  has  listed 
$4-873,000  Central  Trust  Company  certificates  of  deposit  for 
first  mortgage  5  per  cent  bonds  of  the  Allis-Chalmers  Com¬ 
pany,  and  authority  has  been  given  to  add  $6,275,000  of  said 
certifi  ates  on  notice  of  issuance  in  exchange  for  outstand¬ 
ing  bonds,  making  the  total  authorized  to  be  liste<l  $11.- 
148,000. 

Philadelphia  Electric  Assessment. — Directors  of  the  IMiila- 
delphia  Electric  Company  have  called  an  assessment  of 
$2.50  per  share,  payable  June  i,  by  stock  of  record  May  31. 
Part  of  the  proceeds  of  the  assessment  will  be  used,  it  's 
understood,  to  pay  off  $1,500,000  notes  previously  issued 
to  pay  for  improvements  and  part  will  be  used  for  other 
improvements  incidental,  to  the  new  energy  supply  con¬ 
tract  with  the  Philadelphia  Rapid  Transit  Company,  men¬ 
tioned  in  these  columns  March  16.  As  there  are  nearly 
1.000,000  shares  outstanding,  the  assessment  will  provide 
close  to  $2,500,000. 

Boston  Edison  Stockholders  Authorize  Purchase  of  Light¬ 
ing  Companies. — .At  a  special  meeting  on  .April  24,  stock¬ 
holders  of  the  Edison  Electric  Illuminating  Company  of 
Boston  voted  to  purchase,  subject  to  the  approval  of  the 
Board  of  Gas  and  Electric  Light  Commissioners,  the  fran¬ 
chises  and  properties  of  the  Hyde  Park  Electric  Light  Com¬ 
pany  and  the  Weston  Electric  Light  Company  and  applied 
for  permission  to  issue  additional  stock  for  extensions  to 
these  properties  in  accordance  with  plans  noted  in  these 
columns  last  week. 

Sharing  Street-Railway  Profits  in  Chicago. — Under  the 
traction-settlement  ordinances  of  1907  the  street-railway 
companies  of  Chicago  have  paid  into  the  traction  fund  in  the 
city  treasury  over  $8,000,000.  After  reserving  5  per  cent 
for  interest  on  investment,  the  companies  are  required  to 
give  55  per  cent  of  the  remaining  net  profits  to  the  city. 
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Niagara,  Lockport  &  Ontario  Statement  for  1911. — The 
report  of  the  .Niagara,  Lockport  &  Ontario  Power  Company 
for  the  year  ended  Dec.  31,  1911,  shows  gross  earnings, 
$564,343;  net  earnings,  $401,231;  total  income,  $424,210; 
deficit  after  charges,  sinking  fund,  etc.,  $18,421. 
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Personal 


Mr.  J.  J.  Cagney  has  been  appointed  manager  of  the  New- 
burgh  plant  of  the  Central  Hudson  Gas  &  Electric  Com¬ 
pany. 

Mr.  William  Hand,  of  Chicago,  has  been  appointed  to 
succeed  Mr.  George  A.  Seabury  as  manager  of  the  Kansas 
City  sales  office  of  the  General  Electric  Company. 

Mr.  R.  M.  Searle,  vice-president  of  the  Rochester  (N.  Y.) 
Railway  &  Light  Company,  delivered  an  address  on  April 
9  before  the  Electric  Development  League  of  San  Fran¬ 
cisco,  Cal. 

Mr.  C.  F.  Boos,  for  several  years  manager  of  installation 
ftir  The  Milwaukee  Electric  Railway  &  Light  Company,  has 
resigned  to  become  manager  of  the  Electrical  Construction 
Company  of  Milwaukee. 

Mr.  A.  S.  Grenier,  vice-president  of  the  Pacific  Power  & 
Light  Company,  with  offices  at  Portland,  Ore.,  is  leaving 
for  New  York,  where  he  wdll  become  prominently  con¬ 
nected  in  a  permanent  capacity  with  the  .'\merican  Power  & 
Light  Company. 

Mr,  S.  L.  Reynolds,  of  the  Grand  Rapids  (Mich.)  office 
of  the  Fort  Wayne  Electric  Company,  has  succeeded  Mr. 
James  Kent  as  resident  manager  of  the  company’s  Pitts¬ 
burgh  office.  Mr.  Kent  has  become  identified  with  the 
George  F.  Ladd  Company,  of  which  he  has  been  elected 
vice-president. 

Mr.  Ralph  Sanger  has  resigned  his  active  interest  in  the 
firm  of  Wonham,  Sanger  &  Hates  to  become  vice-president 
of  the  Atlantic  Vehicle  Company.  Mr.  Sanger  was  inter¬ 
ested  in  the  Royal  Machine  Company,  of  Newark,  which 
has  been  taken  over  by  the  .Atlantic  company,  in  the  organi¬ 
zation  of  which  he  also  took  i)art. 

Mr.  Samuel  E.  Hudson,  who  has  been  appointed  a  mem¬ 
ber  of  the  Rhode  Island  Public  Utilities  Commission  by 
Governor  Pothier,  is  a  ])rominent  newspaper  man  and 
political  leader  in  Woonsocket.  He  is  publisher  of  the 
Woonsocket  liveniny  Call  and  Reporter  and  is  a  trustee  of 
the  .Mechanics’  Savings  Hank  of  that  city. 

Mr.  George  A.  Seabury,  formerly  manager  of  the  Kansas 
t  ity  office  of  the  General  Electric  Company,  has  removed 
to  Omaha,  where,  with  Mr.  George  W,  Johnston,  he  has 
formed  the  Mid-West  Electric  Ctmipany,  succeeding  to  the 
-upply  business  of  the  Johnston  Electric  Company.  Mr. 
.Seabury  becomes  secretary  and  general  manager  of  the  new 
company. 

Mr.  Robert  F.  Rodman,  recently  appointed  a  member  of 
tlie  Rhode  Island  Public  Ctilities  Commission,  has  been 
tintil  recently  chief  engineer  of  the  State  Board  of  Public 
Roads.  He  is  a  native  of  North  Kingstown,  R.  L,  and  has 
had  an  extended  experience  in  civil  and  mining  engineering 
in  Colorado  and  the  East.  He  is  a  prominent  Republican 
and  during  the  administration  of  Governor  Gregory  re¬ 
ceived  the  title  of  colonel  through  staff  service. 

Mr.  Roy  Henry  Pinkley,  superintendent  of  buildings  of 
The  Milwaukee  Electric  Railway  &  Light  Company,  has 
l)cen  appointed  superintendent  of  ways  and  construction 
to  succeed  Mr.  F.  G.  Simmons,  who  resigned  to  become 
commissioner  of  public  works  in  Milwaukee.  Mr.  Pinkley 
was  associated  with  the  Union  Electric  Light  &  Power 
Company,  St.  Louis,  before  going  to  Milwaukee  in  1907.  He 
is  an  associate  of  the  American  Institute  of  Electrical  En¬ 
gineers. 

Mr.  H.  T.  Edgar  has  been  appointed  manager  of  the 


Seattle  division  of  the  Puget  Sound  Traction,  Light  & 
Power  Company,  which  is  a  consolidation  of  the  Seattle 
Electric  Company,  the  Seattle-Tacoma  Power  Company  and 
the  Pacific  Coast  Pow'er  Company.  Mr.  Frank  Dabney, 
assistant  treasurer  of  the  Seattle  Electric  Company,  has 
been  appointed  to  a  similar  position  with  the  Puget  Sound 
Company,  and  Mr.  W.  E,  Best,  formerly  treasurer  of  the 
Seattle-Tacoma  Power  Company,  .is  now  auditor  of  that 
company. 

Mr.  William  C.  Bliss,  of  East  Providence,  R.  L,  wdio  has 
been  named  as  chairman  of  the  Rhode  Island  Public 
Utilities  Commission  by  Governor  Pothier,  was  educated 
at  Brown  University  and  received  the  degree  of  LL.D. 
from  the  University  of  Michigan  in  1901.  Mr.  Bliss  has 
been  prominent  in  military  circles,  having  served  as  ensign 
in  the  Spanish-.American  War  and  being  at  present  com¬ 
mander  of  the  Rhode  Island  Naval  Militia.  In  1908  he 
was  elected  a  Representative  from  East  Providence,  and 
last  year  was  Speaker  of  the  House. 

Mr.  J.  E.  Davidson,  who  went  to  the  coast  about  a  year 
ago  to  assist  in  the  development  of  the  Pacific  Power  & 
Light  Company,  is,  following  the  withdrawal  of  Mr.  A.  .4. 
Grenier,  to  become  vice-president  and  general  manager  of 
the  company  as  well  as  vice-president  of  the  Walla  Walla 
Valley  Railway,  embracing  the  interurhan  and  city  traction 
lines  at  Walla  Walla.  Mr.  Davidson,  with  other  leading 
electrical  men  at  Portland,  is  making  extensive  plans  for 
the  reception  and  entertainment  of  Eastern  delegates  to 
the  Seattle  convention,  and  the  whole  of  Saturday,  June  15. 
will  be  devoted’ to  sightseeing  and  hospitality  in  the  Rose 
City,  which  will  then  be  in  the  height  of  its  famous  rose 
festival. 

Mr.  Cecil  P.  Poole,  at  one  time  associate  editor  of  the 
lilectrical  World,  and  for  the  past  seven  years  co-editor  of 
Power,  has  retired  from  editorial  work,  and  on  May  i  will 
remove  to  Atlanta,  Ga.,  in  order  to  engage  in  engineering 
work  in  partnership  with  Mr.  Lamar  Lyndon,  of  60  Broad¬ 
way,  New  York.  The  firm  will  operate  as  the  southern 
branch  of  Mr.  Lyndon’s  New  York  office,  w’hich  will  con¬ 
tinue  as  heretofore.  The  .Atlanta  office  will  be  conducted 
l)y  Mr.  I’oole.  During  the  past  ten  or  twelve  years  Mr. 
Poole  has  made  a  special  study  of  electrical-machine  design 
and  construction  and  of  gas-power  engineering,  and  his 
knowledge  of  these  branches  of  engineering  eminently  fits 
him  for  his  new  work.  He  is  widely  known  as  a  writer  on 
both  subjects  and  is  a  Jiiemher  of  the  American  Institute 
of  Electrical  Engineers  and  of  the  American  Society  of 
Mechanical  Engineers.  This  journal  extends  to  Mr.  Poole 
its  wishes  for  the  signal  success  which  his  ability  as  an  en¬ 
gineer  and  his  high  character  as  a  man  merit. 


Obituary 

Mr.  Horace  J.  Stevens,  an  authority  on  copper  mining, 
died  in  his  office  in  Houghton.  Mich.,  on  April  22,  of  heart 
disease,  aged  forty-eight.  For  the  past  ten  years  he  had 
compiled  and  published  a  copper  hand  book  which  wa-; 
recognized  as  a  standard  by  those  in  the  copper  industry. 
Mr.  Stevens  was  at  one  time  editor  of  a  daily  paper  at  Ish- 
peming,  Mich. 

Dr.  Felix  Benedict  Herzog,  president  of  the  Herzog  Tele- 
seme  Company,  New  A^ork,  died  on  April  21  following  an 
operation  for  an  internal  trouble.  Dr.  Herzog  was  born  in 
New  A’ork  City  on  Dec.  27,  1859.  He  received  from  Colum¬ 
bia  the  degrees  of  A.B.  in  1881,  LL.B.  in  1882  and  Ph.D.  in 
1883.  Beginning  in  1883  he  has  been  actively  engaged  as  a 
patent  attorney  and  electrical  engineer.  He  invented  many 
electrical  devices,  including  telephone  accessories,  auto¬ 
matic  switchboards,  the  teleseme  indicator  system,  police 
call  systems,  elevator  signal  apparatus  and  chemical  annun¬ 
ciators.  For  his  electrical  devices  he  received  medals  at 
the  Paris  Exposition  in  1900  and  the  Pan-American  Expo¬ 
sition,  Buffalo,  in  1901.  He  was  also  interested  in  pho¬ 
tography  and  invented  manj'  photographic  devices.  Dr. 
Herzog  was  a  member  of  the  American  Institute  of  Elec¬ 
trical  Engineers,  for  wdiich  he  served  as  manager  from 
1887  to  1892;  the  American  Electrochemical  Society,  the 
.American  .Association  for  the  .Advancement  of  Science  and 
many  art  societies. 
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BKINKI.KY,  ARK. — The  llrinkley  l.t.  &  VVtr.  Co.  has  engaged  Richard 
C.  Huston,  Kxchange  Hnilding,  Memphis,  Tenn.,  engineer,  to  take  charge 
of  the  proi)osed  improvements  to  its  system. 

lI.\kUY,  ARK. — The  Hardy  Camp  Corpn.,  which  proposes  to  colonize 
land  in  the  foothills  of  the  Ozark  .Mountains,  will  operate  an  electric- 
light  and  cold-storage  plant  in  connection  with  other  projects. 

HOT  Sl’RINGS,  ARK. — The  Hot  Springs  Wtr.  Co.,  which  does  the 
central-station  business  in  flot  Springs,  is  receiving  bids  for  a  750  kw  or 
1000-kw  steam  turbine,  in  addition  to  a  22S-hp  centrifugal  pump  and  a 
60-hp  low-pressure  pump  for  the  water-works  department.  Judson  H. 
Boughton,  care  National  Lt.  &•  Pwr.  Co.,  St.  I.ouis,  Mo.,  is  consulting  en¬ 
gineer. 

AL.-\MKI).'\,  C.-M.. — The  City  Council  is  contemplating  moving  the 
municipal  electric-light  jilant  from  the  present  site  to  the  north  end  of 
Grand  Street. 

.\L.AMEDA,  C.AL. — Bids  will  be  received  by  F.  E.  Brown,  clerk  of 
City  Council,  until  May  7  for  the  erection  of  lamp  posts,  conduits  and 
wiring  on  certain  streets  in  the  city  according  to  plans  and  specifications 
on  file  with  the  clerk. 

.AUBURN,  C.AL. — The  construction  of  an  electric  railway  to  connect 
the  -Auburn  depot  with  the  Nevada  .Street  depot  is  under  consideration. 
The  cost  of  the  road  is  estimated  at  about  $30,000.  G.  B.  Herrington 
is  interested. 

GI.END.ALE,  CAL. — Plans  are  being  considered  for  the  construction 
of  an  inclined  electric  railway  up  A'erdugo  Mountain.  The  new  line 
will  start  at  the  terminus  of  the  Pacific  El.  Co.’s  line  at  La  Ramada, 
near  Glendale,  and  ascend  to  the  summit  of  the  mountain,  3000  ft. 

GR.ASS  V’ .ALLEY,  C.AL. — The  Empire  Mining  Co.  will  install  an 
electric  power  plant  to  supply  electricity  to  operate  its  mines. 

LOS  .ANGELES,  CAL. — The  City  Council  will  soon  take  up  the  matter 
of  making  surveys  and  preparing  estimates  for  a  distributing  system  for 
the  power  to  be  generated  by  the  aqueduct.  The  cost  of  the  system  is 
estimated  at  about  $5,000,000. 

LOS  .\N('iELES.  C.AL. — The  Pacific  El.  Ry.  Co.  is  making  arrange¬ 
ments  to  connect  San  Bernardino  with  Los  Angeles  in  the  near  future 
by  an  electric  railway.  To  accomplish  this  20  miles  of  line  must  be 
constructed  in  one  section  and  7  miles  in  another.  NYork  will  soon  begin 
on  the  7-mile  section  between  San  Dimas  and  Pomona. 

OXN.ARD,  C.\L. — .At  a  special  election  held  recently  the  proposition 
to  issue  $130,000  in  bonds  was  car-'ied.  f)f  the  proceeds  $30,000  will 
be  used  for  the  installation  of  a  lighting  plant.  ( )lmstead  \  Gillele:  , 
Los  .Angeles,  are  engineers. 

P.ACIEIC  GROVE,  C.AL. — The  San  Joaquin  Lt-  N-  Pwr.  Co.,  Fresno, 
has  applied  to  the  Board  of  County  Supervisors  for  a  blanket  franchise 
to  erect  transmission  lines  along  the  county  roads. 

S.AN  BERN.ARDINO,  C.AL. — The  Mentone  Pwr.  Co.  has  sold  its  prop¬ 
erty  to  the  Pacific  Lt.  &  Pwr.  Co.  The  property  consists  of  water  rights, 
canal,  power  houses  and  transmission  lines. 

STOCKTON,  C.AL. — Estimates  are  being  prepared  for  Samuel  Henry 
for  an  electric-light  plant  to  be  erected  in  the  rear  of  the  proi>erty  ad¬ 
joining  the  Physicians’  Building,  on  Sutter  Street,  to  supply  electricity 
to  tenants  in  tlie  three  buildings  on  the  corners  of  Sutter  and  Market 
Streets.  The  cost  of  the  plant  is  estimated  at  $20,000. 

Y.ALLEJO,  C.AL. — The  Board  of  Supervisors  has  granted  the  Great 
Western  Pwr.  Co.  a  franchise  to  operate  in  Solano  County. 

VALLEJO.  CAL. — The  Noithwestern  Pwr.  Co.  is  planning  to  extend 
its  transmission  line  from  Napa  to  Vallejo.  .Application  has  liucii  made 
to  the  city  commissioners  for  a  right-of-way  through  the  city’s  (iropeity 
in  Green  A’ alley,  20  miles  north  of  here. 

AA’ILLOAA’S,  C.AL. — The  Sacramento  A'alley  Irrig.  (o.  is  planning  to 
erect  a  telephone  line  from  AA'illows  to  Maxwell  and  Delevatt.  to  connect 
with  the  central  exchange  of  the  Glenn  County  Company,  at  AA’illows. 

GLENVVOOD  SPRINGS,  COL. —  flic  City  Council  has  granted  the 
Mutual  Pwr.  &  l.t.  Co.  a  franchise  to  erect  transmission  lines  to  dis¬ 
tribute  electricity  for  lamps  and  motors  here. 

PI’EBI.O,  COL. — Specifications  are  being  prepared  for  rewiring  the 
Pueblo  opera  house.  The  work  will  include  putting  the  wires  in  conduits, 
new  switchboard,  dimmers,  borders,  footlights,  floor  receptacles,  feeders 
and  branch  circuits  for  the  stage  and  auditorium. 

ILARIFORD,  CONN. — .Arrangements  have  been  made  betweni  the 
city  of  Hartford  and  the  Connecticut  Company  whereby  the  latter  will 
place  its  wires  in  underground  conduits  on  Main  Street.  The  cost  of 
the  work  is  eAitimatcd  at  about  $200,000. 

AVATERBURA’,  CONN. — Steps  h.ive  been  taken  by  the  AA'aterbury 
Business  Men’s  .Association  for  the  installation  of  an  ornamental 
lighting  system  in  the  business  district. 

AVATERBURY,  CONN. — The  Board  of  Public  AA’orks  is  consideriiig 
plans  for  lighting  the  Green,  Stanley  Park  and  Union  Square.  It 
is  proposed  to  erect  24  ornamental  lamp  standards,  carrying  five-lamp 
Clusters  on  the  Green.  The  smaller  parks  will  be  lighted  on  another  plan. 

.ATLANTA,  GA. — Bids  will  be  received  until  May  4  by  the  Board  of 
Fire  Masters  for  a  combined  semi-automatic  and  manual  fire-alarm  tele¬ 


graph  central-ofhce  equipment,  including  cables  and  aerial  line  work  for 
the  city. 

M.ANCHESTER,  G.A. — Bids  will  be  received  by  the  Mayor  and  City 
Council  until  May  1  for  construction  of  electric-light  plant  complete  as 
follows:  One  125-hp  boiler;  100-kw  engine-driven  generator  and  switch¬ 
board;  about  5  miles  pole  line;  construction  of  power  house  and  install¬ 
ing  machinery.  Plans  and  specifications  are  on  file  at  the  office  of  James 
S.  Peters,  city  clerk,  and  J.  B.  McCrary  &  Co.,  Atlanta,  Ga.,  engineers. 

BURLEA’,  ID.AHO. — Bonds  to  the  amount  of  $110,000  have  lieen  voted, 
of  which  the  proceeds  of  $20,000  will  be  used  for  extension  to  electric- 
light  service  and  $44,000  for  a  water-works  system.  Lewis  C.  Kelsey, 
Selling  Building,  Portland,  Ore.,  is  consulting  engineer. 

CALDAVEI.L,  ID.AHO. — The  property  of  the  Caldwell  Pwr.  Co.  has 
been  taken  over  by  the  Idaho-Oregon  Lt.  &  Pwr.  Co.  Several  minor  ex¬ 
tensions  are  contemplated. 

CUI.DES.AC,  ID.AHO. — The  City  Council  is  considering  the  question 
of  issuing  bonds  for  the  erection  of  a  municipal  electric-light  plant. 

BUSHNELL,  ILI.. — The  People’s  Public  Ser.  Co.,  which  is  building 
a  new  electric  generating  station  in  Bushnell,  is  making  preparations  to 
extend  its  transmission  lines  to  sujiply  electricity  in  nearby  cities  and 
villages,  including  Good  Hope,  Sciota,  Blandisville,  Colchester  and  Ten¬ 
nessee  on  the  west  and  .south,  and  Prairie  City  and  .Avon  on  the  north 
east. 

GR.-ANITE  CITY,  ILL. — The  City  Council  has  adopted  a  resolution 
providing  for  the  installation  of  about  25  additional  arc  lamps  by  the 
Madison  County  Lt.  &  Pwr.  Co.,  which  has  the  street-lighting  contract. 

LINCOLN,  ILL. — Steps  have  been  taken  to  erect  cluster  lamps  around 
the  court  square.  Two  estimates  have  been  secured,  one  costing  $2,585, 
calling  for  magnetite  arc  lamps,  the  other  for  tungsten  lamps,  to  cost 
$1,680. 

OREGON,  ILL. — The  property  of  the  Oregon  El.  Lt.  &  Pwr.  Co.  is 
reported  to  have  been  sold  to  the  Public  Service  Co.  of  .Northern  Illinois. 
Charles  ,A.  Moore  is  vice-president  of  the  Public  Service  Co. 

SPRINGFIELD,  ILL. — The  Springfield  &  Northwestern  Inter.  Ry.  Co. 
has  increased  its  capital  stock  from  $15,000  to  $150,000. 

ST.AUNTON,  ILL. — The  St.  Louis,  Springfield  &  Peoria  R.  R.  t  o. 
has  increased  its  capital  stock  from  $6,050,000  to  $7,850,000. 

BLUFFTON,  IND. — The  Kehoe  El.  I.tg.  Co.,  Fort  AVayne,  has  sub¬ 
mitted  a  proposition  to  the  City  Council  offering  to  supply  electricity  to 
the  nninicipality  for  lamps  and  motors.  The  plan  also  includes  the  use 
of  electricity  for  pumping  and  city  water.  The  city  has  a  municipal  plant. 

COLUMBUS,  IND. — The  Inter-State  El.  Co.  has  applied  to  the  County 
Commissioners  for  a  franchise  to  erect  transmission  lines  on  the  high¬ 
ways  of  the  county.  The  company  is  said  to  have  purchased  dams  at 
Edinburg  and  on  Sugar  Creek  and  proposes  to  furnish  electricity  to 
farmers  in  this  and  neighboring  counties.  The  head  office  of  the  coiii- 
1  any  is  in  Chicago. 

EDINBURG,  IND. — ^The  Interstate  El.  Co.  has  applied  to  the  Com¬ 
missioners  of  Bartholomew  County  and  the  (  ity  Council  for  a  50-year 
franchise  to  erect  high-tension  transmission  lires  on  the  public  high¬ 
ways.  The  company  proposes  to  build  a  large  |M»wer  plant  in  Edinburg 
and  supply  electricity  to  surrounding  towns. 

ELKH.ART,  IND. — -Arrangements  have  been  made  by  the  Home  Tel. 
Co.  for  improvements  to  the  telephone  service  in  Elkhart  County,  to 
cost  about  $100,000,  of  which  about  $75,000  will  be  exjiended  in  Elkhart. 
.A  new  plant  will  be  erected  here;  all  the  small  exchanges  in  the  county 
will  be  rebuilt  and  heavy  copper  toll  lines  erected.  AA'.  L.  Shoots  is 
manager. 

P.-ATOK.A,  IND. — The  Town  Council  has  granted  L.  C.  Shepherd, 
superintendent  of  the  Evansville  &  Southern  Indiana  Trac.  Co.,  Prince¬ 
ton,  a  franchise  to  furnish  electricity  here. 

AA'.ALTON,  IND. — The  Trac.,  Lt.  &  Pwr.  Co.,  .Anderson,  has  been 
awarded  a  contract  to  furnish  electric-light  and  power  service  in  AA’alton. 
J.  N.  Kivett  is  town  clerk. 

CORNING,  LA. — The  Lee  El.  Lt.  Co.,  Clarinda,  has  purchased  the 
plant  of  the  Corning  Lt.,  Ht.  &  Pwr.  Co.  for  $16,000.  The  Lee  comjiany 
will  change  the  wiring  system  at  a  cost  of  about  $3,500.  It  is  proposed 
to  e.xtend  a  transmission  line  from  the  Bedford  line,  the  connection  to 
he  made  near  Gravity  The  cost  of  the  work  is  estimated  at  about 
$15,000. 

CREST*  )N,  I  A. — The  property  of  the  Creston  .Alutuai  El.  Lt.,  Ht.  & 
Pwr.  Co.  has  been  purchased  by  Detroit  and  Chicago  capitalists.  C.  AA’. 
Murray,  of  Green  Bay,  AA'is.,  will  act  as  manager  for  the  new  company. 

D.AA'ENPORT,  LA. — The  Great  Northern  Dcvel.  Co.,  of  Duluth, 
.Alinn.,  is  contemplating  the  construction  of  a  large  dam  across  the 
Mississippi  River,  about  3  miles  north  of  Davenport.  The  pro{>osed  plant 
will  cost  about  $10,000,000  and  will  supply  electricity  in  Des  Moines, 
Chicago  and  Minneapolis. 

FR.ASER,  LA. — The  Central  Iowa  Lt.  &  Pwr.  Co.  has  awarded  a  con¬ 
tract  to  the  General  El.  Co.  for  a  5000-hp  steam  turbine  for  its  Fraser 
power  station. 

KELLERTON,  lA. — .At  an  election  held  recently  the  proposition  to 
grant  the  Herald  Publishing  Co.  a  25-year  franchise  to  furnish  elec¬ 
tricity  here  was  carried. 

M.ARCUS,  LA. — The  Council  will  call  an  election  to  submit  to  a  vote 
the  proposition  offeied  by  a  power  comi>any  to  install  a  24-hour  electric 
service,  at  a  cost  of  $20,000. 
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•MERRILL,  lA. — The  Seager  El.  Lt.  &  Engine  Co.,  Lansing,  Mich., 
has  submitted  a  proposition  to  the  City  Council  offering  to  install  an 
electric-light  plant,  provided  the  city  will  agree  to  enter  into  a  contract 
for  street  lighting  to  the  amount  of  $750  per  year.  The  company  asks 
for  a  20-year  franchise. 

OAKL.\ND,  lA. — The  Oakland  El.  Co.  has  secured  a  site  for  its  pro- 
|i(.sed  electric-light  plant,  work  on  which  will  begin  at  once. 

OTTUMWA,  lA. — A  new  movement  has  been  started  for  the  installa¬ 
tion  of  an  ornamental  street-lighting  system  in  the  business  district.  The 
Ottumwa  Ry.  &  Lt.  Co.  has  submitted  a  proposition  to  the  City  Council 
offering  to  install  at  its  own  expense  ornamental  lamp  standards,  carry¬ 
ing  four-lamp  clusters,  on  about  seven  and  one-half  blocks.  The  cost  of 
maintenance  is  estimated  at  $4,800  per  year. 

l’.\ULI.TN.\,  lA. — Bonds  to  the  amount  of  $8,000  have  been  voted  for 
improvements  to  the  electric-light  and  water-works  systems. 

QUASOUETON,  I.’\. —  P.  J.  V.  Cross  is  contemplating  the  construc¬ 
tion  of  an  electric-light  jilant  here. 

SIGOl'RNEY,  I  A. — The  capital  stock  of  the  New  Sigourney  El.  Lt.  & 
I’wr.  Co.  has  been  increased  from  $18,000  to  $25,000. 

\NTLLL\MSBURG,  lA. — The  Troy  Canning  Co.  has  applied  to  the 
Town  Council  for  a  25-year  franchise  to  construct  and  operate  an  elec¬ 
tric-light  plant  in  Williamsburg. 

WKl.I.SXTLLE,  K.\X. — The  company  holding  the  franchise  for  an 
electric  plant  in  Wellsville  has  received  its  commission  from  Ihe  State 
Public  Utilities  Commission.  Work,  it  is  understood,  will  begin  at  once 
on  construction  of  the  plant.  J.  H.  Hay  is  manager  of  the  company. 

COVINGTON,  KY. — ^The  Public  Service  Commission  has  granted  the 
Buckeye  Lt.  &  Pwr.  Co.,  Covington,  permission  to  purchase  the  property 
of  the  Falls  El.  Co.,  Covington,  for  $25,000. 

C.\L.'MS,  M.MNE. — The  equipment  of  the  power  plant  of  the  street 
railway  company,  which  is  to  be  located  at  Milltown,  N.  B.,  will  be  pur¬ 
chased  at  an  early  date.  Work  will  begin  on  construction  of  the  plant 
as  soon  as  the  weather  will  permit. 

ORONO,  M.MNE. — Plans  and  specifications  are  being  prepared  for 
the  installation  of  a  power  plant  to  supply  electricity  for  lamps  and 
motors  for  the  university  buildings.  It  is  proposed  to  operate  the 
plant  in  connection  with  the  present  heating  plant,  using  exhaust  steam 
for  heating  purposes. 

B.\LT1  M(  >RE,  MI). — The  Board  of  .Awards  has  awarded  the  contract 
for  erecting  and  equipping  the  ornamental  lighting  system  on  a  portion 
of  Charles  .Street  and  University  Parkway  to  the  W.  S.  Rosenfield  El. 
Co.,  at  $8,9(16.  The  contract  calls  for  187  lamps. 

MOUNT  ,MRY,  MD. — The  Wilson-Irvin  Construction  Co.,  Hagers¬ 
town,  has  been  granted  a  franchise,  including  a  contract  to  construct  an 
electric-liglit  plant  for  the  town  of  Mount  .Airy.  .A  gas-producer  plant 
will  be  installed.  The  cost  of  the  plant  is  estimated  at  about  $10,000. 

DETROIT,  MICH.  -  Property  owners  in  several  sections  of  the 
city  are  contemplating  entering  into  negotiations  for  street  lighting 
similar  to  that  now  in  use  on  Grand  River  Avenue.  C.  .A.  Coppock,  J.  J. 
Barium  and  others  are  members  of  the  street-lighting  committee  to  as¬ 
sist  in  carrying  out  the  project. 

RL’DA’.AKl),  MICH. — The  town  of  Rudyard  has  granted  a  franchise 
to  Dr.  J.  .A.  Ferguson  and  David  Boucher  to  operate  an  electric-light  or 
gas  plant  here. 

SOUTH  LYON,  MICH. — The  village  of  South  Lyon  has  voted  to  ac¬ 
cept  the  offer  of  the  Eastern  Michigan  Edison  Co.,  Detroit,  for  the  mu 
nicipal  electric-light  plant.  The  company  will  extend  its  transmission 
line  from  tlie  power  plant  at  Geddys,  15  miles  distant,  to  supply  elec¬ 
trical  service  here. 

BE.W'ER  CREEK,  MINN. — The  Beaver  Creek  .Auto  Co.  is  planning  to 
iiistall  an  electric  plant  for  its  garage.  It  is  proposed  to  make  arrange¬ 
ments  to  have  the  company  install  a  larger  plant  to  supply  electricity  for 
lighting  the  streets  and  residences. 

COK.ATO,  MINN. — The  Glencoe  El.  Lt.  Co.,  Glencoe,  has  applied  to 
the  City  Council  for  a  20-year  franchise  to  supply  electricity  here.  H.  B. 
Rutledge,  Glencoe,  is  manager. 

HINCKLEY,  MINN.— The  Fine  City  El.  Pwr.  Co.,  Pine  City,  has  ap¬ 
plied  to  the  City  Council  for  a  franchise  to  supply  electricity  here. 

J.ANESATI.LE,  .MINN. — The  local  electric-light  plant,  owned  by  Jenni- 
son  Brothers,  has  been  taken  over  by  the  Consumers’  Pwr.  Co.  The 
transmission  line  of  the  company  will  he  extended  this  summer  and  will 
jiass  through  Elysian  and  Watervillc,  with  branch  lines  to  Janesville  and 
\\  aseca. 

M.ARINE.  MINN. — The  proposition  to  issue  bonds  for  the  installation 
of  a  municipal  electric-light  plant  here  is  under  consideration. 

RED  WING,  MINN. — The  construction  of  a  power  plant  on  the 
Cannon  River,  4  miles  below  the  one  located  at  Cannon  Falls,  is  being 
promoted  by  E.  J.  Peters,  of  Minneapolis,  and  John  J.  Geiger.  It  is  pro¬ 
posed  to  supply  electricity  in  Red  Wing  and  Rochester. 

ROCHESTER.  MINN. — Bids  will  be  received  until  May  6  by  W.  E. 
l.enz,  secretary,  for  the  year’s  supply  of  meters  and  transformers  for 
the  munieijial  electric-light  plant. 

ST.  P.AUL,  MINN. — Estimates  have  been  submitted  by  Oscar  Claussen, 
city  engineer,  for  the  installation  of  a  municipal  electric-light  plant.  The 


report  shows  that,  the  city  can  install  a  street-lighting  system,  covering 
the  same  territory  now  lighted,  at  a  cost  of  $250,000,  and  the  annual 
operating  expenses,  including  depreciation,  interest,  taxes,  etc.,  would 
amount  to  about  $77,700  annually.  Electricity  for  operating  the  system 
would  be  secured  from  the  proposed  hydroelectric  plant  at  the  high  dam. 

W'ARREN,  MINN. — The  Electric  Light  and  Water  Department  is  con¬ 
templating  the  installation  of  an  additional  150-kw  generating  unit  at  the 
municipal  electric  plant,  which  will  require  an  addition  to  power  house, 
larger  condenser,  additional  switchboard  capacity,  repiping,  etc.  W.  R. 
Haney  is  superintendent. 

BILOXI,  MISS. — A  committee,  composed  of  John  Kennedy,  I.  Heiden- 
heim  and  J.  C.  Batton,  has  been  appointed  by  the  city  to  investigate  the 
question  of  establishing  a  municipal  electric-light  plant. 

CRYST.AL  SPRINGS,  MISS. — Bonds  to  the  amount  of  $10,000  have 
been  issued  for  improvements  to  the  municipal  electric-light  plant  and 
water-works  system. 

C'.XPE  GIR.ARDE.au,  mo. — The  Fuller-Coult  Co.,  St.  Louis,  Mo.,  has 
been  engaged  by  the  City  Council  to  prepare  plans  for  a  municipal  elec¬ 
tric-light  plant  and  water-works  system. 

CL.AYTON,  MO. — The  Missouri  Transmission  Co.  has  acquired  rignt- 
of-way  through  St.  Louis  County  for  the  transmission  lines  from  the  Mis¬ 
souri  River  to  Florissant.  The  company  proposes  to  transmit  electricity 
from  the  power  plant  on  the  Missouri  River  at  Keokuk  to  St.  Louis. 
John  H.  Holliday  is  president. 

K.ANS.AS  CITY,  MO. — .A  movement  has  been  started  to  light  Main 
Street  from  the  new  union  station  to  Westport  .Avenue. 

KANS.AS  CITY,  MO. — Charles  D.  Mill,  president  of  the  board  of 
public  health,  has  submitted  a  proposition  to  the  hospital  and  health 
board  recommending  that  the  two  boards  co-operate  in  establishing  cen- 
tial  heating,  ice  and  electric-light  plants  instead  of  operating  two 
separate  plants.  The  hospital  and  health  board  is  building  a  tubercu¬ 
losis  hospital  at  the  municipal  farm  at  Leeds,  and  the  plans  include  the 
installation  of  heating,  refrigeration  and  electric  plants. 

ST.  LOUIS,  MO. — The  Bell  Tel.  Co.  of  Missouri  is  planning  to  make 
extensive  improvements  to  its  system  in  this  State,  at  a  cost  of  about 
$3,000,000.  The  work  will  include  new  central  exchange  with  modern 
equipment,  extensions  to  underground  cables  and  conduits,  additional 
aerial  cables  and  additions  to  long-distance  service.  In  addition  to  the 
expenditures  in  Missouri  the  Bell  companies  of  the  four  States  operated 
from  St.  Louis  (Missouri,  Oklahoma,  Arkansas  and  Texas)  will  spend 
about  $10,000,000.  E.  S.  Bloom  is  second  vice-president. 

P.OUI  DER,  MONT. — Sealed  proposals  will  be  received  until  May  6 
by  L.  E.  Milligan,  president  of  the  State  School  for  Deaf  and  Blind, 
Boulder,  for  the  construction  of  a  power  house  at  Boulder,  plans  and 
specifications  for  which  may  be  seen  at  the  office  of  the  president  and  at 
the  offices  of  Link  &  Haire,  architects,  Helena  and  Butte,  Mont. 

K.-ALISPELL,  MONT. — The  Flathead  Inter.  Ry.  Co.  has  applied  to  the 
City  Council  for  a  franchise  to  build  a  street  railway  on  certain  streets 
of  the  city. 

KENNARD,  NEB. — The  Commercial  Club  is  interested  in  the  project 
to  install  an  electric-light  plant  here. 

LINCOLN,  NEB. — ^The  question  of  equipping  the  municipal  electric- 
light  plant  to  supply  electricity  for  commercial  lighting  is  under  con¬ 
sideration. 

R.AVENNA,  NEB. — ,A  franchise  to  install  an  electric  plant  in  Ravenna 
has  been  granted  to  a  local  company. 

ELY,  NEW — -Arrangements  are  being  made  to  irrigate  30,000  acre* 
of  land  in  Lincoln  County.  It  is  proposed  to  use  the  water  from  two 
streams  for  irrigation  purposes  and  also  for  generating  electricity,  which 
will  be  used  for  operating  the  pumps.  J.  H.  Smith,  Oakland;  .A.  B. 
Colwell,  county  commissioner  of  White  Pine  County,  and  others  are 
interested  in  the  project. 

TILTON,  N,  H. — The  Tilton  El.,  Lt.  &  Pwr.  Co.  has  petitioned  the 
Public  Service  Commission  for  permission  to  increase  its  capital  stock 
by  $14,000. 

G.ARWOOD,  N.  J. — Bids  will  be  received  by  the  Borough  Council 
until  May  7  for  the  installation  of  a  fire-alarm  system  in  the  borough 
of  Garwood.  Copies  of  specifications  may  be  obtained  upon  application 
to  Walter  Wood,  chairman. 

BOONVILLE,  N.  Y. — A  section  of  the  dam  of  the  municipal  electric- 
light  plant  was  carried  away  on  April  16,  putting  the  plant  out  of 
commission. 

BROOKLA’N,  N.  Y. — The  contract  for  extension  of  main  heating  tun¬ 
nel,  additions  to  heating  and  power  plant,  wiring,  etc.,  has  been  awarded 
to  Blake  &  Williams,  24  Barrow  Street,  New  A’ork,  at  $69,486. 

BUFF.ALO,  N.  Y. — The  Board  of  Aldermen  has  adopted  a  resolution 
providing  for  the  construction  of  a  municipal  hospital  on  the  West  Farm 
site,  at  a  cost  of  $650,000.  The  present  plans  provide  for  the  erection 
of  power  house,  heating  plant,  laundry,  mortuary  and  hospital. 

DUNKIRK,  N.  Y. — The  Board  of  Water  Commissioners  has  rejected 
the  offer  of  the  Niagara  Pwr.  Co.  to  furnish  power  to  the  city.  The 
board  decided  that  it  would  cost  less  to  generate  its  own  power. 

GLENS  FALLS,  N.  Y. — The  Adirondack  El.  Pwr.  Corpn.  has  issued 
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$5,000,000  in  bonds,  of  which  the  proceeds  of  $500,000  will  be  used  for 
improvements  and  extensions  to  its  plants.  The  company  owns  and  op¬ 
erates  electric  distributing  systems  in  Glens  Falls,  Watervliet,  Saratoga, 
Ballston  Spa,  Canastota,  Oneida,  Amsterdam  and  Cohoes;  also  supplies 
power  in  Albany,  Troy  and  Utica.  Stone  &  Webster  Management 
Association,  Boston,  Mass.,  control  the  company. 

HAMBURG,  N.  Y. — The  property  of  the  Howard  Pierce  El.  I.t.  Co. 
has  been  purchased  by  Albert  Dodge,  Hamburg;  J.  C.  Calish,  vice-presi¬ 
dent  and  general  manager  of  the  Buffalo  &  Lake  Erie  Trac.  Co.,  Buf¬ 
falo,  and  W.  H.  Meyers,  chief  electrical  engineer  of  the  .same  company. 
The  new  owners  will  erect  a  new  power  house  near  Prospect  Avenue  and 
install  a  new  street-lighting  system. 

NEW  YORK,  N.  Y. — Sealed  bids  will  be  received  at  the  office  of  the 
Mayor,  chairman  of  the  .\rmy  Board,  Hall  of  Records,  Chambers  and 
Centre  Streets,  New  York,  until  May  9  for  furnishing  materials  and 
installing  complete  equipment  of  28  flaming-arc  lamps  in  the  Second 
Battery  Armory,  borough  of  the  Bronx,  plans  for  which  are  on  file  at 
Room  6,  Hall  of  Records. 

NORTHV'ILLE,  N.  Y. — The  Broadalbin  Lt.  &  Pwr.  Co.  has  applied 
to  the  Town  Board  for  a  franchise  to  erect  transmission  lines  to  supply 
electricity  in  Northville. 

OSWEGO,  X.  Y. — The  People’s  Gas  &  El.  Co.  contemplates  an  ex¬ 
penditure  of  about  $50,000  for  improvements  to  its  electric  and  gas  de¬ 
partments.  Roy  E.  Whitney  is  manager. 

ROME,  N.  Y. — .Application  has  been  made  to  the  City  Council  by  the 
Central  New  York  Tel.  &  Teleg.  Co.  for  a  franchise  to  lay  subways  for 
its  wires  the  entire  length  of  Washington  Street  from  Dominick  Street 
and  on  several  other  streets. 

S.AR.ANAC,  N.  Y. — The  Mountain  Home  Tel.  Co.  has  applied  to  the 
Public  Service  Committion  for  authority  to  issue  $623,000  in  additional 
stock  and  $2,000,000  in  mortgage  bonds. 

SENECA  CASTLE,  N.  Y. — A  committee  has  been  appointed  to  look 
into  the  matter  of  securing  electrical  service  for  the  village.  Dr.  Sargent 
is  chairman  of  committee. 

SPRINGYILLE,  N.  Y. — .At  an  election  held  recently  the  proposition 
to  install  an  additional  engine  in  the  municipal  electric  plant  was  car¬ 
ried.  It  is  proposed  to  increase  the  output  of  the  plant  to  supply  power 
to  the  Case  Bros.  Cutlery  Co. 

KERNERSVILLE,  N.  C. — Bonds  to  the  amount  of  $5,000  have  been 
voted  to  establish  a  municipal  electric-light  plant. 

BOWLING  GREEN,  OHIO. — Sealed  proposals  will  be  received  by 
W.  A.  .Mariner,  director  of  public  service,  until  May  7  for  furnishing 
all  materials  and  installation  of  same  and  furnishing  electricity  for  a 
Mazda  tungsten  series  street-lighting  system,  also  for  furnishing  elec- 
tricty  for  residences  and  commercial  purposes,  according  to  plans  ami 
specifications  now  on  file  at  the  office  of  the  director  of  public  service. 
C.  U  Moyer  is  city  engineer. 

BRV'.AN,  OHIO. — Scaled  bids  will  be  received  by  the  Board  of  Trus 
tees  of  Public  Affairs  until  May  7  for  one  450-hp  or  225-hp  engine  to 
operate  with  crude  or  commercial  fuel  oil;  also  one  375-kva  or  175-kva 
alternating-current  revolving  field,  engine-type  generator,  one  40-kw  motor- 
generator  set  with  switchboard  instruments,  panels,  one  50-hp  motor  and 
three  st;ige  air-compressors,  plans  and  specifications  for  which  arc  on  fib- 
at  the  office  clerk  of  the  board. 

CLEA'EL.AND,  GHIO. — The  Cleveland  Ry.  Co.  is  planning  to  erect 
four  substations  to  take  care  of  energy  purchased  from  the  Cleveland 
Ell.  Illg.  Co. 

C()RTLAND,  OHIO. — The  Council  is  considering  various  proposi¬ 
tions  for  lighting  the  village.  The  cost  of  an  electric  plant  is  estimated 
at  about  $7,000. 

LINDSEY,  OHIO. — The  A’illage  Council  has  made  arrangements 
whereby  the  village  will  secure  electricity  to  operate  the  municipal  electric 
plant.  Thirty  street  lamps  will  be  erected. 

S.ALEM,  OHIO. — The  City  Council  has  adopted  two  ordinances,  one 
authorizing  the  director  of  public  service  to  close  a  contract  for  elec¬ 
tricity  to  operate  a  motor-driven  air  compressor  at  the  water-works  for 
a  period  of  three  years,  and  the  other  to  enter  into  a  contract  for  energy 
for  the  street-lighting  system. 

SPRINGFIELD,  OHIO. — Estimates  have  been  submitted  to  the  Mer¬ 
chants’  Association  for  the  installation  of  an  ornamental  lighting  system 
in  the  business  district.  The  plans  call  for  the  erection  of  101  lamp 
standards,  with  5475  ft.  of  underground  work,  at  a  cost  of  $9,549. 

YOUNGSTOAV^N,  OHIO. — The  Merchants’  .Association  has  appointed 
a  committee  of  three  to  secure  subscriptions  for  the  proposed  ornamental 
lighting  system.  The  present  plans  call  for  the  erection  of  200  lamp 
standards,  at  a  cost  of  about  $17,000. 

OKLAHOMA  CITY,  OKLA.— The  Oklahoma  Pwr;  &  El.  Co.  contem¬ 
plates  the  construction  of  a  100,000-hp  plant,  at  a  cost  of  about  $1,500,000. 
It  is  proposed  to  install  units  of  from  8000  hp  to  12,000  hp  and  to  utilize 
consumers’  gas  made  at  the  mines  for  fuel.  Croslen  &  Chappelle,  Col- 
cord  Building,  Oklahoma,  City,  are  engineers  in  charge. 

PAWHUSKA,  OKLA. — The  City  Council  has  awarded  the  contract  for 
equipment  and  machinery  for  improvements  to  the  municipal  electric-light 
plant  and  water-works  system  to  Kennedy  &  Fleming,  consulting  engineers, 
Oklahoma  City.  The  contract  includes  three  high-pressure  boilers,  two 
Corliss  engines,  two  10,000,000-gal.  motor-driven  centrifugal  pumps  and 
auxiliaries. 


PURCELL,  OKL.V. — .\t  an  election  held  recently  the  proposition  to 
issue  $100,000  for  the  construction  of  an  electric-light  plant  and  water¬ 
works  system  was  carried. 

WAGONER,  OKLA. — Bids  will  be  received  by  the  city  of  Wagoner 
for  the  construction  of  an  electric-light  plant,  including  6  miles  of  three- 
line  wire,  and  extension  to  water-works  system,  including  pumps,  engines, 
etc.,  plans  for  which  were  prepared  by  Benhain  Engineering  Co.,  Okla¬ 
homa  City. 

PORTL.AND,  ORE. — It  is  stated  that  the  L'nited  States  government 
is  planning  to  erect  many  miles  of  telephone  lines  in  this  district  this 
year.  George  H.  Cecil  is  district  forester. 

PORTLAND,  ORE. — The  Northwestern  P'l.  Co.  has  applied  to  the  City 
Council  for  a  25-ycar  franchise  to  supply  electricity  for  lamps,  heat  and 
motors  here.  The  company  is  negotiating  for  a  site  on  the  east  side  for 
a  central  station.  Power,  it  is  said,  will  be  developed  on  the  White 
Salmon,  Klickitat  and  I.ewis  Rivers  in  Washington.  Mortimer  and 
Herbert  E'leishliacker,  William  H.  Crocker  and  .Antone  Borel,  all  of  San 
Francisco,  are  interested  in  the  company. 

S.ALEM,  ORE. — The  Southern  Pacific  R.  R.  Co.  is  planning  to  build 
a  hydroelectric  power  plant  on  the  McKenzie  River  at  Cedar  Lake,  Ore. 

S.ALEM,  ORE. — Notice  of  appropriation  of  water  rights  on  the  Kla¬ 
math  River  capable  of  developing  20,000  hp  has  been  filed  with  the  state 
engineer  by  AV.  K.  Brown.  The  A\  illamette  Pwr.  Co.,  Portland,  has 
also  filed  notice  of  apiirojiriation  of  water  rights  on  the  north  fork  of 
the  Santiam  River. 

PAN.AM.A. — Scaled  proposals  will  be  received  at  the  office  of  the 
general  purchasing  officer.  Isthmian  Canal  Commission,  AA’ashington, 

I).  C.,  until  May  22  for  transformer-room  equii>ment  for  all  Panama 
Canal  locks.  Blanks  and  general  information  relating  to  this  circular 
(No.  705)  may  be  obtained  from  the  above  office  or  at  the  offices  of  the 
assistant  purchasing  agents,  24  State  Street,  New  A'ork,  N.  Y.;  614  AA'Iiit- 
ney-Central  Building,  New  Orleans,  La.,  and  1086  North  Point  Street. 
San  Francisco,  Cal.  Major  F.  C.  Boggs  is  general  purchasing  officer. 

BOLIA’.AR,  P.A. — Contracts  have  been  awarded  by  the  Lacolle  Mining 
Co.,  Greensburg,  operating  mines  near  here,  for  an  electric  power  plant 
and  other  machinery,  steel  tipple,  etc.  <  Iffutt  Sr  Bennett,  Greensburg. 
have  the  general  contract. 

BL^TLER,  P.A. — The  City  Council  has  granted  the  Butler  ("ounty  Lt. 
Co.  a  30-year  franchise  to  construct  and  operate  an  electric  plant  here 
ELLWOOD  CITA',  P.A. — Extensive  improvements  are  contemplated  by 
the  Pennsylvania  Pwr.  Co.  to  its  local  plant,  involving  an  expenditure  of 
more  than  $100,000,  and  to  include  the  raising  of  the  present  dam  and 
increasing  the  output  of  the  plant. 

KITT.ANNING,  P.A. — Plans  are  being  prepared  by  E.  .AI.  Balsinger, 
Pittsburgh,  for  the  construction  of  a  new  power  house  for  the  Kittanning 
&  Leechburg  Rys.  Co.,  to  be  located  on  Jefferson  Street. 

PHILADELPHIA,  P.A — The  Philadelphia  Rapid  Tran.  Co.  has  pur¬ 
chased  a  site  of  about  30  acres  of  land  between  Old  York  Road  and  Tenth 
Street,  from  Pike  Street  to  Luzerne  Street,  as  site  for  a  new  power  house 
and  carhouse.  The  plans,  it  is  said,  include  the  construction  of  a  large 
office  building. 

PHIL.ADF.I.PHI.A,  PA. — Bids  will  be  received  at  the  Bureau  of  Sup¬ 
plies,  and  .Accounts,  Navy  Department,  AA'ashington,  1).  C.,  until  .April  30, 
to  furnish  at  the  navy  yard,  Philadelphia,  Pa.,  a  quantity  of  supplies  as 
follows;  Schedule  4459 — ventilating  motors  and  starting  panels;  Schedule 
4468 — furnaces.  .Application  for  proposals  should  designate  the  schedule 
desired  by  number.  T.  I.  Cowie  is  paymaster-general. 

SHARON.  P.A. — The  proposition  to  issue  $85,000  in  bonds  for  the 
construction  of  a  municiiial  electric-light  plant  will  be  submitted  to  the 
voters  on  .Alay  21. 

C.ATF.ECHEE,  S.  C. — The  Norris  Cotton  .Alills  Co.  is  planning  to 
enlarge  its  dam  and  install  a  hydroelectric  power  plant. 

CHER.AAA',  S.  C. — The  freeholders  have  authorized  the  Town  Council 
to  sell  the  municipal  electric-light  plant  to  the  Blewitt  Falls  Pwr.  Co.  of 
Rockingham,  N.  C.,  and  to  enter  into  a  contract  with  the  company  to 
furnish  electricity  for  lamps  and  motors  and  to  operate  the  water-work' 
system. 

UNION,  S.  C, — .-Arrangements  are  being  made  by  the  L’nion-Buffalo 
Cotton  Mills  Co.  for  the  installation  of  a  large  auxiliary  steam-power 
plant,  to  cost  about  $150,000,  at  Neal  .Shoals.  Charles  .Alain,  Boston, 
Mass.,  engineer,  has  charge  of  the  work. 

MEMPHIS,  TENN. — The  City  Commissioners  have  approved  the  con¬ 
tract  with  the  Consol.  Gas  &  El.  Co.  for  the  erection  of  an  ornamental 
lighting  system  on  Madison  .Avenue  from  Front  Street  to  the  Bayou 
Gayoso.  It  is  proposed  to  erect  80  lamp  standards  carrying  five-lamp 
clusters,  at  a  cost  of  about  $100  each. 

N.ASHVILLE,  TENN’. — The  Tennessee  Pwr.  Co.  is  planning  to  begin 
work  at  once  on  the  erection  of  additional  transmission  lines  from  Parks- 
ville  via  Great  Falls  to  Nashville,  and  from  Nashville  through  surrounding 
country  to  reach  the  various  industries,  including  the  phosphate  fielas. 

ALPINE,  TEX. — The  installation  of  an  electric-light  plant  here  is 
contemplated.  Charles  -A.  Schraff  is  interested  in  the  project. 

BRYAN,  TEX. — The  Bryan  Tel.  Co.  contemplates  extensive  improve¬ 
ments  to  its  system,  involving  an  expenditure  of  about  $30,000.  The  work 
will  include  the  installation  of  a  switchboard  and  flashlight  system. 
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SAN  ANGELO,  TKX. — The  plant  and  holdings  of  the  San  Angelo 
Wtr.,  Lt.  &  Pwr.  Co.  have  been  purchased  by  A.  E.  Fitkin  &  Co.,  of 
New  York,  for  $400,000.  The  management  will  remain  in  local  hands. 
The  company  has  been  reorganized  with  a  capital  stock  of  $500,000. 

T.Wl.OK,  TEX. — The  projicrty  of  the  Citizens’  Lt.  &■  Pwr.  Co.  has  been 
purchased  by  Charles  A.  Zilker,  San  Antonio,  and  associates  for  about 
$.50,000.  The  new  owners  will  consolidate  the  system  with  the  plant  of 
the  Taylor  Ice  Co.  It  is  proposed  to  enlarge  the  electric  plant  and 
make  improvements  to  the  lighting  system. 

TEKREI.I.,  TEX. — The  Dallas  Consol.  Ry.  Co.,  a  subsidiary  of  the 
Stone  &■  Webster  Engineering  Corp.,  Boston,  Mass.,  is  contemplating 
the  construction  of  an  interurban  electric  railway  between  Dallas  and 
Terrell,  a  distance  of  25  miles. 

W.\X.‘ML\CHIE,  TEX. — The  Southern  Trac.  Co.,  Dallas,  has  applied 
to  the  City  Council  for  a  franchise  for  the  use  of  certain  streets  for  its 
proposed  interurban  electric  railway  through  the  town. 

OGDEN,  IIT.MI. — Preparations  are  being  made  by  the  Merchants’  Lt. 

&  Pwr.  Co.,  Ogden,  for  the  erection  of  a  hydroelectric  power  plant  at 
the  Blacksmith  Fork  Canyon,  near  Logan.  It  is  proposed  to  develop 
about  4000  hp.  The  cost  of  the  project  is  estimated  at  about  $250,000. 
rite  company  has  applied  for  a  franchise  to  supply  electricity  in  Ogden. 
\I.  S.  Browning  is  pr«sident. 

PROVO,  UTAH. — The  Pocatello  Gas  &  El.  Co.,  Pocatello,  Idaho,  will 
soon  begin  work  on  its  i>lant  here.  Pipe  lines  will  also  be  extended  to 
several  other  towns. 

SEX  IER,  UTAH. — The  iiroperty  of  the  Sevier  Lt.,  Pwr.  &  Milling 
Co.  has  been  purchased  by  L.  I-.  Nunn,  of  the  Telluride  El.  Lt.  &  Pwr. 
Co.,  of  Telluride,  Col.  The  plant  will  be  operated  by  the  present  man¬ 
agement  until  connected  up  with  the  transmission  lines  of  the  new  com¬ 
pany. 

BURI^INGTON,  VT. — The  stockholders  of  the  Burlington  Trac.  Co. 
have  voted  to  issue  $500,000  in  bonds  to  take  over  the  property  of  the 
X’ergennes  El.  Co.  at  X'ergennes,  and  for  extensions  and  improvements 
to  its  system.  The  X'ergennes  plant  will  cost  $200,000. 

ESSEX  JUNCTION,  VT. — The  XX'inooski  X'alley  Pwr.  Co.  will  begin 
work  on  developing  the  water-power  here  as  soon  as  the  weather  will 
(It  rmil.  J.  J.  Kennedy,  of  New  X'ork,  chief  engineer  of  the  .Xmerican 
Gas  E'l.  Co.,  will  have  charge  of  the  work. 

RUTL.XND,  VT. — The  Rutland  Ry.,  Lt.  &  Pwr.  Co.  is  preparing  to 
erect  a  new  substation  at  South  Poultney.  XX’ork  will  also  begin  on  the 
erection  of  the  transmission  line  from  South  Poultney  to  Granville,  N.  X'. 
-X  substation  will  be  erected  near  the  road  between  Granville  and  XX'ells. 
The  substation  will  be  equipped  with  three  75-kw  to  100-kw  transformers, 
stepping  current  from  13,200  volts  to  2300  volts  for  local  distribution. 

COEBURN,  X’A. — The  Coeburn  Lt.  &  Pwr.  Co.  is  contemplating  im¬ 
provements  to  its  plant. 

NORTH  YAKIMA,  XV.XSIL-  The  Kittitas  Ry.  &■  Pwr.  Co.,  which  is 
now  building  an  electric  line  from  Cle  Elum  to  Roslyn,  XVash.,  will 
extend  the  line  to  North  X'akima,  a  distance  of  45  miles. 

SK.XTTLE,  XVASH. — The  Northwest  El.  &  Sup.  Co.,  of  Seattle,  XVash., 
has  been  awarded  the  contract  by  the  Lighting  Department  for  supply¬ 
ing  the  city  with  358,000  incandescent  lamps,  at  $84,539. 

R.'XCINE,  XX'IS. — The  Case  Threshing  Machine  Co.  is  planning  to  in¬ 
stall  a  central  power  plant,  at  a  cost  of  $40,000. 

C.XLGARY,  ALTA.,  CAN. — At  an  election  held  April  17  the  by-law 
to  appropriate  $100,000  for  extensions  to  the  underground  conduit  system 
was  carried. 

GUELPH,  ONT.,  CAN. — Application  has  been  made  to  the  Light  and 
Heat  Commissioners  by  the  Guelph  Spinning  Mills  and  the  Raymond 
Mfg.  Co.  for  hydroelectric  power  to  operate  their  mills. 

OTT.'XXX'.X,  ONT.,  CAN. — Sealed  tenders  will  be  received  by  the  chair¬ 
man  of  the  water-works  committee.  City  Hall,  Ottawa,  until  May  14  for 
furnishing  and  installing  two  electrically  operated  pumping  units,  each 
having  a  cai)acity  of  2000  gal.  per  minute.  Specifications  and  further  in¬ 
formation  may  be  obtained  on  application  to  Newton  J.  Ker,  city  engineer. 

XX^ELLAND,  ONT.,  C.XN. — The  XX'elland  Elecl.  Co.  has  refused  to 
accept  the  offer  of  the  town  for  $50,000  for  its  electric-light  plant  The 
matter  will  now  have  to  be  submitted  to  an  arbitration  board. 

MONTREAI..,  QUE.,  C.XN. — The  Montreal  &  Southern  Counties  Rys. 
Co.  will  purchase  substation  equipment  and  overhead  material  in  the 
near  future. 


New  Industrial  Companies 


THE  AMERICAN  FLO.XT  ELECTRIC  COMPANY,  of  Boston,  Mass., 
has  been  incorporated  with  a  capital  stock  of  $600,000  by  Robert  M. 
Currier,  Joseph  J.  Horsfall  and  George  B.  Crafts.  The  company  pro¬ 
poses  to  manufacture  electric  lamps. 

THE  HOUPERT  MACHINE  COMPANY,  of  New  York,  N.  Y.,  has 
been  incorporated  by  H.  J.  Houpert,  Mamaroneck;  N.  XV.  Durnin,  the 
Bronx,  and  S.  Carousso,  New  York.  The  company  is  capitalized  at 
$25,000  and  proposes  to  manufacture  motors,  engines,  machinery,  etc. 

THE  INDIANAPOLIS  CONSTRUCTION  COMPANY,  of  Indianap¬ 
olis.  Ind.,  has  been  incorporated  for  the  purpose  of  promoting,  financing, 
constructing,  equipping  and  operating  street  and  interurban  railways 


and  plants  for  generating  and  distributing  electricity  for  lamps  and 
motors  in  various  states.  The  incorporators  are;  C.  C.  Hadley,  J.  J. 
Castello  and  John  E.  Palton. 

THE  M.  &  M.  METER  BOX  COMPANY,  of  Hopkinsville.  Ky.,  has 
been  incorporated  with  a  capital  stock  of  $1,000  to  manufacture  meters 
and  other  devices  used  by  public  service  corporations,  including  electric 
light,  water  and  gas  companies.  The  incorporators  are:  Thomas  XV. 
Morris,  John  J.  Metcalfe  and  T.  L.  Metcalfe. 

THE  NEAR-SIDE  CAR  COMPANY,  of  New  York,  N.  Y.,  has  been 
chartered  with  a  capital  stock  of  $250,000  to  manufacture  railroad  equip¬ 
ment,  street  cars,  etc.  The  incorporators  are:  James  A.  Ford,  Preston 

M.  Albro  and  Raymond  C.  Vaughan,  of  Buffalo,  N.  Y. 

THE  PEARL  CITY  METAL  MANUFACTURING  COMPANY,  of 
Jamestown,  N.  Y'.,  has  been  incorporated  with  a  capital  stock  of  $5,000 
for  the  purpose  of  manufacturing  and  selling  electric  welding  machines. 
The  directors  are  Luther  S.  Lakin,  Jr.,  John  C.  Swanson  and  Augustus 
F.  .-Xllen,  of  Jamestown. 

THE  PHILLIPS  MANUFACTURING  COMPANY,  of  New  York, 

N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $15,000  by  XVilliam 
.•X.  Thompson,  Jr.,  17  Battery  Place,  New  York;  XVilliam  J.  Lowrie, 
Jr.,  661  East  Eighteenth  Street,  Brooklyn,  and  Thomas  E.  Chappell,  60 
XX’all  Street,  New  York.  The  company  proposes  to  manufacture  elec¬ 
trical  supplies,  etc. 

THE  HERBERT  S.  POTTER  COMPANY,  of  Boston,  Mass.,  has  been 
incorporated  with  a  capital  stock  of  $5,000  to  deal  in  electrical  appliances, 
etc.  The  directors  are:  Herbert  S.  Potter,  483  Beacon  Street,  Boston, 
Mass.,  president  and  treasurer;  George  XX’.  Holden  and  Theodore  P. 
Driver. 

THE  RAILXVAY  STORAGE  B.XTTERY  CAR  COMPANY,  of  Port¬ 
land,  Ore.,  has  been  granted  a  charter  with  a  capital  stock  of  $4,000,000. 
The  incorporators  are:  Clarence  E.  Eaton,  T.  L.  Coteau,  B.  M.  Maxwell, 
Clarence  G.  Trott,  J.  R.  Griffin  and  L.  H.  Palmer,  of  Portland,  Maine. 
1  he  company  proposes  to  manufacture  and  deal  in  cars  of  all  kinds  and 
all  equipment. 

THE  REX  BATTERY  COMPANY,  of  Chicago,  Ill.,  has  been  in¬ 
corporated  by  XVilliam  H.  Mattern,  XV'illiam  XV.  Congdon  and  George  XV. 
Ludden.  The  company  is  capitalized  at  $25,000  and  proposes  to  manu¬ 
facture  electrical  supplies,  etc. 

THE  R-XV  ELECTRIC  COMPANY,  of  Chicago,  Ill.,  has  been  in 
corporated  with  a  capital  stock  of  $5,000  to  manufacture  and  deal  in 
electrical  supplies. 

THE  XVOOD  A.  SPENCER  ENGINEERING  COMPANY,  of  Cleve¬ 
land,  Ohio,  has  been  incorporated  by  A.  E.  Tarold,  E.  J.  Edwards,  XV.  H. 
Marlatt,  P.  C.  XValter  and  D.  G.  Miller.  The  company  is  capitalized  at 
$50,000  and  proposes  to  manufacture  electrical,  gas,  gasoline,  steam  and 
other  plants  for  lighting  or  power  producing  purposes. 


New  Incorporations 


OROX’ILLE,  C.'XL. — The  Feather  River  Pwr.  &  Irrig.  Co.  has  been  in¬ 
corporated  with  a  capital  stock  of  $10,000,000  to  build  a  power  plant  in 
the  F'eather  River  Canyon.  The  company  owns  water  rights  in  both 
Butte  and  Plumas  Counties  and  will  irrigate  lands  in  both  counties.  The 
directors  are:  A.  N.  Lewis,  Jr.,  H.  J.  Hill,  .X.  L.  Dahl  and  S.  O.  X’an- 
dernse. 

XVILMINGTON,  DEL.— The  Burlington  Ry.  &  Lt.  Co.  has  filed  articles 
of  incorporation  under  the  laws  of  the  State  of  Delaware  with  a  capital 
stock  of  $5,000,000.  The  incorporators  are:  E.  E.  McXVhiney,  N.  P.  Colin 
and  XX’.  J.  Maloney,  of  XVilmington. 

CHICAGO,  ILL. — The  Chicago  &  Interurban  Ry.  Co.  has  been  in¬ 
corporated  for  the  purpose  of  taking  over  the  electric  railways  in  the 
Pullman  and  XX’hiting  districts.  The  directors  are:  Ira  L.  Cobe,  Samuel 
Tnsull,  F.  M.  Bushy  and  C.  M.  Mattison. 

ROCKFORD,  ILI.. — The  Josclyn-Chandler  El.  Ltg.  Co.  has  been 
granted  a  charter  with  a  capital  stock  of  $20,000  to  operate  an  electric- 
light  plant.  The  incorporators  are:  E.  B.  Pegram,  T.  Carmody,  of 
Carrollton. 

AUGUST.X,  -XLXINE. — The  Chicago  Utilities  Co.  has  filed  articles  of 
incorporation  under  the  laws  of  the  State  of  Maine  with  a  capital  stock 
of  $53,000,000  for  the  purpose  of  operating  public  service  plants,  including 
power,  heat,  gas,  steam,  water,  telephone,  telegraph,  railroad,  electric,  re¬ 
frigerating,  pneumatic-tube  systems,  etc.,  and  to  do  a  general  transporta¬ 
tion  and  merchant  business.  Clarence  E.  Eaton  is  president  and  T.  L. 
Croteau  treasurer. 

DENMARK,  M.-XINE. — The  Denmark  El.  Co.  has  been  granted  .x 
charter  with  a  capital  stock  of  $10,000  to  generate  and  distribute  elec¬ 
tricity  or  gas  in  the  towns  of  Denmark,  Broknfield,  Sebago  and  Naples.  The 
officers  are:  XX’.  E.  Sanborn,  Sanford,  president;  F.  D.  Fenderson, 
Limerick,  treasurer,  and  J.  Merrill  Lord,  Parsonsfield,  clerk. 

IIIR.XM,  MAINE. — The  Hiram  XX’tr.,  Lt.  &  Pwr.  Co.  has  been  in¬ 
corporated  with  a  capital  stock  of  $25,000  by  Charles  E.  Wilson,  Albert 
F.  Sperry,  E.  W.  Bosworth,  of  Hiram;  J.  Merrill  Lord,  Parsons,  and 
L.  E.  Kendall,  Limerick.  The  company  proposes  to  supply  water,  gas 
and  electricity  in  Hiram  and  Baldwin.  E.  W.  Bosworth  is  president. 

ILATTIESBUR^'i,  MISS. — The  Central  El.  Co.  has  been  incorporated 
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N»ith  a  capital  stock  of  $10,000  by  P.  G.  Guerin,  E.  E.  Esslinger  and 
otliers. 

KANSAS  CITY,  MO. — The  Missouri  Valley  Lt.  &  Pwr.  Co.  has  iieen  in- 
coriKirated  with  a  capital  stock  of  $250,000  by  R.  G.  Latite,  C.  11.  Smith 
and  Otto  McMahan. 

ST.  I.OUIS,  MO. — The  Hanover  Realty  &  Pwr.  Co.  has  been  in¬ 
corporated  with  a  capital  stock  of  $150,000  to  carry  on  a  general  real 
estate  business  and  to  generate  and  sell  electricity  for  lamps  and  motors. 
The  incorfwrators  are:  R.  E.  Matthews,  Henry  V.  Johnson  and  C.  A. 
lorns. 

LEWTSTOW'N,  MONT. — The  Municipal  Pwr.  Co.  has  been  incorporated 
with  a  capital  stock  of  $200,000  by  J.  VV.  Roberts,  L.  H.  Hamilton,  Great 
Falls,  Samuel  Phillips,  Frank  F.  Goss  and  U.  F'.  Smith,  I.ewistown. 

B.XTTLE  CREEK,  NEB. — The  Battle  Creek  F'l.  Lt.  Co.  has  been  in¬ 
corporated  with  a  capital  stock  of  $25,000. 

PORT  LAV.\C.\,  TEX. — The  Port  Lavaca  Mfg.  Co.  has  been  char¬ 
tered  with  a  capital  stock  of  $50,000  to  build  a  water  and  lighting  system. 


Trade  Publications 


TURBINE  PUMPS. — Rotary  pumps  of  the  high-duty  turbine  type 
are  well  illustrated  in  Bulletin  K  of  the  Lea  Equipment  Company, 
Wayne  Junction,  Philadelphia,  Pa. 

C.ARBO  STEEL  I’OSTS. — The  Carbo  Steel  I'ost  Company,  Chicago 
Heights,  Ill.  (formerly  at  Los  Angeles,  Cal.),  has  issued  a  48-page 
jiamphlet  illustrating  and  describing  Carbo  steel  posts  and  poles. 

FIXTURES. — Catalogue  S-2  of  the  Beardslee  Chandelier  Manufactur¬ 
ing  Company,  Chicago,  Ill.,  is  a  222-pagc  publication  in  which  are  illus¬ 
trated,  described  and  listed  electric-lighting  fixtures  suitable  for  all 
locations. 

TR.MN-LKiHTING  L.AMPS. — \\  ith  this  title  the  engineering  de¬ 
partment  of  the  National  Electric  Lamp  .Association,  wh  cli  is  sustained 
by  certain  works  of  the  General  Electric  Company,  has  issuetl  a  bulletin 
covering  the  description,  performance  and  economy  of  “Mazda”  and 
“Gem”  lamps  in  train-lighting  service. 

INDUCTIO.N  METERS. — The  Sangamo  Electric  Company,  Springfield, 
III.,  has  issued  a  treatise  on  induction  meters  which  will  be  of  interest 
to  central-station  managers.  Complete  data  are  given  as  to  the  theory 
of  operation,  method  of  test,  characteristic  curves  of  induction  meters 
under  varying  voltages,  power-factor  and  frequency.  The  bulletin  is 
exceptionally  well  illustrated. 

t  (IMl’Ol’ND  ENGINES. — “A  Story  Boiled  Down”  is  a  title  of  a  book 
is'iuil  by  the  American  Engine  Company,  Bound  Brook,  N.  J.,  which 
covers  in  the  form  of  pictures  the  advantages  of  .American-Ball  angle 
compound  engines.  It  illustrates  the  angle  cylinder  arrangement,  the 
efficient  lubricating  system,  the  valve  gear,  governor,  small  floor  space, 
the  al.sencc  of  pounding,  the  unbalanced  forces  and  vibration,  and  how 
ai  gle  compound  engines  are  used  in  isolated  plants. 

STEEL  .MILL  MOTORS. — Westinghouse  alternating-current  steel  mill 
motors  (tyjie  M.\)  are  very  fully  illustrated  and  described  in  Descriptive 
I  eaflet  No.  2383  issued  by  the  Westinghouse  Electric  &  Manufacturing 
Company.  Detailed  views  of  the  parts,  together  with  diagram  of  the 
rotor  and  bearing  housing,  are  given.  A  view  also  is  shown  of  the 
manner  of  lifting  the  rotor  from  the  frame.  This  motor,  as  its  title 
indicates,  is  designed  to  withstand  the  severe  service  in  iron  and  steel 
mills,  brick  plants,  cement  mills  and  similar  industries. 

Till-'.  H.ANDLING  OF  LUMBER. — The  Pawling  &  Harnischfeger 
Co  npany,  of  Milwaukee,  has  issued  an  interesting  and  attractive  pamph¬ 
let  of  61  pages,  well  illustrated,  entitled  ‘‘Cutting  the  Cost  of  Lumber 
Production.”  The  “P.  &  H.”  electric  monorail  system  is  described  at 
some  length.  The  use  of  this  runway  and  the  well-known  electric 
hoists  and  cranes  of  the  ‘‘P.  &  H.”  company  results  in  the  saving  of 
considerable  time  and  money  on  every  thousand  feet  of  lumber  handled. 
.A  descrijition  of  the  conveying  method  used  by  the  Graysonia-Nashville 
Lumber  Company  makes  clear  the  economies  to  be  obtained  by  handling 
lumber  in  a  big  way  rather  than  in  a  small  way.  By  the  use  of  the 
unit  or  package  system  a  great  saving  in  labor  is  effected.  Descriptions 
of  other  installations  are  given,  as  well  as  of  the  various  types  of  ma¬ 
chinery  used  in  this  system.  The  book  contains  much  valuable  informa¬ 
tion.  .-An  index  would  make  its  contents  more  readily  available  for 
quick  reference. 

Business  Notes 


CL.ARK,  M.ACMULI.EN  &  RILEA',  consulting  engineers,  have  moved 
their  offices  to,  85  Maiden  Lane  Building,  New  York. 

THE  WEBER  CHIMNEY  CO.AIPANY  has  moved  its  offices  from  209 
South  State  Street  to  1452  McCcrmick  Building,  Chicago. 

MR.  FREDERICK  V.  HENSH.AW,  consulting  engineer,  will  on  May  1 
move  his  office  to  the  Bankers’  Trust  Building,  No.  14  Wall  Street,  New 
York  City. 

MR.  F.  F.  FOSTER,  formerly  sales  manager  for  Kierulff  &  Company, 
Los  Angeles,  Cal.,  has  opened  busine-s  for  himself  and  will  handle  an 
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extensive  line  of  electrical  and  industrial  eiuipment.  with  ueailqu.''.rters  in 
Los  .Angeles. 

THE  HOSKINS  .MANUFACTURING  COMPANY,  of  Detroit,  maker 
of  Hoskins  electric  furnaces,  (lyrometers  an.l  heating  apjtliances  ami  In¬ 
ternational  electric  meters,  has  opened  a  Pittsburgh  office  in  th.-  Oliver 
Building.  This  office  will  enable  the  company  to  care  more  adequately  for 
its  rapidly  growing  business  in  the  Pittsburgh  district. 

GENER.AL  ELECTRIC  COMPANY. — Announcement  has  been  made 
under  date  of  .April  10  that,  the  business  of  the  Providence  Gas  Burner 
Company  having  been  transferred  to  the  General  Electric  Company,  the 
affairs  of  the  company  will  be  carried  on  after  that  date  under  the  name 
Providence  Base  Works  of  the  General  Electric  Company. 

MONTREAL  ENGINEERING  CO.AIPANY.  LTD.— The  .Aloutrcal  En¬ 
gineering  Com|iany,  l-td.,  ojierating  engineers,  at  179  St.  James  Street, 
.Alontreal,  are  removing  from  this  address  to  Toronto,  Ont.,  and  after 
May  1,  1912,  will  have  offices  in  the  Bell  Telephone  Building,  76  .Adelaide 
.Street  West,  Toronto,  Ont.,  where  all  communications  should  be  ad¬ 
dressed. 

-AIID-WEST  ELECTRIC  CO.AIP.AN Y.— The  Johnston  Electric  Company, 
of  Omaha,  Neb.,  has  been  reorganized  and  enlarged  and  the  name  changed 
to  the  Mid-West  Electric  Company.  Mr.  George  W.  Johnston  remains 
with  the  new  company  as  president,  and  Mr.  George  J.  Seabury,  late  man¬ 
ager  of  the  Kansas  City  office  of  the  General  Electric  Company,  is  secre¬ 
tary  and  general  manager. 

THE  DEAN-LIBBY-BRACKETT  ENGINEERING  COMPANY  has 
been  organized,  with  headquarters  at  314-318  South  Canal  Street,  Chicago, 
a  d  will  practise  as  electrical  and  mechanical  engineers.  The  firm  has  a 
model  shop  and  laboratory  and  will  give  special  attention  to  patents  and 
the  commercial  development  of  inventions.  Mr.  AA'.  AV'.  Dean  is  president, 
.AD.  E.  AA'.  Brackett,  vice-president,  and  Mr.  .A.  D.  T.  Libby,  secretary  and 
treasurer. 

DOUBLEiD.AY-IilLL  EXECTRIC  CO.AIPANY. — The  sales  department 
of  the  Doubleday-Hill  Electric  Company,  of  Pittsburgh  ami  Charlotte, 
N.  C.,  held  its  semi-annual  sales  conference  .April  22  at  the  Fort  Pitt 
Hotel.  Pittsburgh.  Representatives  from  the  AA'estinghouse  Electric  & 
Manufacturing  Company,  the  General  Electric  Company,  the  Emerson 
Electric  &  Manufacturing  Company  and  the  .A<lams-Bagnall  Company  of 
Cleveland,  Ohio,  were  in  attendance. 

THE  WHEELER  CONDEN.sER  &  ENtilNEERINti  COMPANY  an¬ 
nounces  that  Mr.  Nathan  Owitz  has  been  a|ipointed  manager  of  its  Cin¬ 
cinnati  office,  handling  a  line  of  high  vacuum  condensing  machinery,  con¬ 
sisting  of  surface  and  jet  condensers,  centrifugal  iiumps,  air  pumps, 
cooling  towers,  etc.  Mr.  Owitz  has  been  in  the  sales  department  in  the 
home  office  of  the  company  for  the  past  six  years  and  is  fully  acquainted 
with  the  various  lines  of  condensing  apparatus. 

H.ALBERT  P.  HILL. — The  business  now  conducted  by  Halbert  P. 
Hill,  30  Church  Street,  New  York,  has  been  incorporated  under  the 
laws  of  the  State  of  New  York.  The  new  firm  will  act  as  general  Eastern 
agents  for  the  Triumph  Electric  Company  ami  the  Triumph  Ice  Machine 
Comiiany,  of  Cincinnati,  Ohio,  and  also  for  the  General  Concrete  Con¬ 
struction  Company,  Chicago,  Ill.,  and  will  be  in  a  position  to  buihl  com¬ 
plete  plants.  The  new  firm  will  also  manufacture  and  handle  the  line  of 
synchronous  motors,  rotary  converters  and  high-tension  transformers 
formerly  manuiactured  under  the  trade  name  of  Hill  apparatus. 

CROCKER-AVHEELER  COMPANA'.— Mr.  .Stuart  .AL  Conant.  recently 
associated  with  the  Westinghouse  Electric  &  Manufacturing  Company  as 
manager  of  the  industrial  and  power  department  of  its  Baltimore  office,  has 
joined  the  sales  organization  of  the  Crocker- AA'heeler  Company,  .Ampere, 
N.  L,  as  manager  of  its  Baltimore  office.  Other  additions  to  the  Crocker- 
AVheeler  sales  force  are  Mr.  James  P.  Cline,  formerly  with  the  .American 
Rotary  A'alve  Company,  who  joins  the  staff  of  the  Chicago  office;  Mr. 
Gregg  Curtin,  forn.erly  of  the  International  Electric  Protection  Company, 
who  joins  the  sales  force  at  the  San  E'rancisco  office,  and  Mr.  W.  S.  John¬ 
son,  who  has  been  engaged  as  salesman  for  the  Los  .Angeles  office. 

BUFFALO  foundry  &  MACHINE  COMPANY.— A  fire  did  about 
$10,000  damage  to  the  plant  of  the  Buffalo  Foundry  &  Machine  Company, 
Buffalo,  N.  Y.,  early  in  the  morning  of  .April  11.  Because  of  its  steel 
and  glass  construction,  the  building  is  practically  fireproof  except  the 
roof,  where  the  greatest  damage  was  done.  The  building  is  145  ft.  by 
320  ft.  and  contains  175,000  sq.  ft.  of  ribbeil  glass.  The  blaze  started  in 
the  core-room  and  quickly  spread  to  the  roof,  which  was  in  flames  when 
•the  first  firemen  arrived.  The  breaking  glass  added  to  the  lireiiu-n's 
hazar.l  and  the  fire  was  a  stubborn  one,  but  no  one  was  hurt.  The  ilain- 
age  was  quickly  repaired  and  the  plant  began  running  as  usual  on  Mon¬ 
day,  .-April  15. 

THE  MICHIGAN  ELECTRIC  AA^ELDING  COMPANY,  which  re¬ 
cently  purchased  the  Detroit  Electric  Welding  Company  and  has  consoli¬ 
dated  the  two  businesses,  has  moved  the  entire  equipment  into  the  plant 
formerly  occupied  by  the  Universal  Radiator  Company  and  recently  pur¬ 
chased  by  the  Michigan  Electric  AA’elding  Company.  The  frontage  of  this 
property  is  210  ft.  and  it  runs  back  120  ft.  to  the  Michigan  Central  Eastern 
Terminal  Switch.  The  plant  consists  of  a  machine  shop  50  ft.  by  84  ft., 
an  electric  welding  department  36  ft.  by  42  ft.,  and  a  gas-welding  de¬ 
partment  28  ft.  by  50  ft.  New  additional  equipment  has  beeti  installed, 
and  with  the  increase  of  its  business  the  company  is  already  planning  to 
erect  a  new  three-story  reinforced-concrete  building.  In  addition  to  tiie 
electric  welding  plant,  the  company  has  a  complete  equipment  for  oxy- 
acetylene  welding.  The  gas  welding  is  particularly  a|>plicable  to  the 
reclaiming  of  broken  parts,  at  comparatively  small  cost,  which  might  other¬ 
wise  find  their  way  to  the  scrap  pile. 
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LMTKlJ  STAIKS  PATENTS  ISSUED  APRIL  16.  1912. 

[Prepared  by.  Robert  Starr  Allyn,  16  Exchange  Place,  New  York.] 

1,023,121.  ELECTRICAL  LIGHTING  SYSTEM;  C.  E.  P.onine,  Phil¬ 
adelphia,  Pa.  .\pp.  tiled  Nov.  8,  1910.  Generator  and  storage-bat¬ 
tery  car  lighting. 

1,023,122.  ELECTRIC.XL  LIGHTING  AND  ENGINE  STARTING 
SYSTE.M ;  C.  E.  Ronine,  Philadelphia,  Pa.  App.  filed  July  7,  1911. 
A  storage  battery  and  motor  generator  start  a  gas  engine,  etc. 

1,023,123.  FIRE  .\L.3RM;  C.  G.  Carlson,  Chicago,  Ill.  App.  filed 
.\ug.  26,  1911.  The  alarm  contact  is  held  by  a  combustible  cord. 

1,023.127.  ELECTRIC  CHAIN  WELDING  MACHINE;  M.  11.  Ryan. 
Iloston,  Mass.  .\pp.  filed  June  20,  1906.  .Automatic  link  welder. 
(Forty-five  claims.) 

1.023.128.  ELECTRICAL  WELDING  MACHINE;  M.  B.  Ryan.  Bridge¬ 
port,  Conn.  App.  filed  Sept.  9,  1907.  Dial  feed  for  chain  links, 
etc. 

1,023,129.  CHAIN-WELDING  MACHINE;  M.  B.  Ryan,  Boston,  Mass. 
.\pp.  filed  Dec.  27,  19C7.  Improvement  on  Patent  No.  1,023,127. 

1,023,130.  ELECTRIC  WELDING  M.ACHINE;  M.  B.  Ryan,  Boston. 
Mass.  .\pp.  filed  July  10,  1908.  .Automatic  work  holders  for  chain 
links,  etc. 

1,023.134.  ALTERNATlNCi'-CURRENT  MOTOR-CONTROLLING  AP- 
PAR  \TUS;  J.  Dillon,  Philadelphia,  Pa.  .App.  filed  Oct.  14,  190K. 
Starting  resistance  control. 

1,023,135.  HIGH-FREOUENCY  APPARATUS;  W.  Dubilicr,  Seattle, 
Wash.  .\pp.  filed  Nov.  21,  1910.  .A  transformer  for  wireless  tele¬ 
phone. 

1,023,166.  G.AGE;  H.  Oenning,  Chicago,  Ill.  .App.  filed  April  1,  1911. 
High  and  low  pressure  alarm. 

1,023,183.  (IRCUIT  CLOSER;  S.  P.  Watson,  Brooklyn,  N.  A'.  App. 
filed  I-eb.  18,  1911.  Elevator  signal  system. 

1,023,185.  TELEPHONE  EXCHANGE  SYSTEM;  11.  G.  Webster, 
C  hicago,  III.  .\pp.  filed  Dec.  13,  1907.  Controlling  the  operative 
condition  of  the  line  relay. 

1,023.200.  ELECTRIC.AL-IMPULSE-TRANSMITTING  DEVICE;  J. 
Erickson,  Chicago,  111  .\pp.  filed  .\ug.  23,  1906.  Rotatable-dial 

calling  device. 


1,023.215.  ELECTROMAGNETIC  SOUNDING  APPARATUS;  C.  W. 
McGonigle,  .Algona,  Wash.  .App.  filed  Aug.  9,  1910.  Vibrating  dia¬ 
phragm. 

1,023,220.  JUNCTION  BOX;  T.  E.  Murray.  New  York.  N.  Y.  App. 
tiled  Sept.  11,  1911.  Insulating  casing  with  metal  sheets. 

1,023.224.  DOOR  SWITCH;  J.  G.  Peterson,  Hartford,  Conn.  App. 

filen  May  16,  1910.  Push-button  snap. 

1,023,246.  F'LOOR  BO.X;  J.  Fountain,  Jr.,  and  B.  Jones,  Jr.,  Elizabeth. 
N.  J.  .App.  filed  July  27,  1909.  For  conduit  connections. 

1.023.256.  COMPOSITE  ELECTRIC  SYSTEM;  A.  D.  T.  Libby,  Elyria, 
<  >hio.  .App.  filed  Jan.  28,  1910.  Police  and  telephone. 

1.023.261.  POLE  CHAMBER;  R.  H.  Manson.  Elyria,  Ohio.  App. 

filed  J-an.  16.  1906.  For  electric  signal  system  with  tuned  responsive 
devices. 

1,023.264.  SWITCH;  J.  F.  McElroy,  .Albany,  N.  Y.  App.  filed  .Aug. 
S,  1<J08.  Overload  switch  in  steam-boiler  heater  circuits. 

1,023.270.  SPIRAL  COIL  FOR  FASTENING  WIRE  TERMINALS; 
P.  P.  Nungesser,  (’leveland.  Ohio.  App.  filed  June  9,  1911.  Spiral 
coil  of  flat-spring  metal  with  wire-engaging  notches. 

1,023.271.  FASTENING  DEVICE  FOR  WIRE  TERMINALS;  P.  P. 
Nungesser,  Cleveland,  Ohio.  App.  filed  June  9,  1911.  Flat-spring 
coil  with  wire-engaging  holes. 

1,023.286.  VAPOR  ELECTRIC  APPARATUS;  W.  R.  Whitney,  Schenec¬ 
tady,  N.  Y.  •  .App.  filed  Oct.  31,  1904.  The  mercury  electrode  is 
prevenleil  from  slopping  by  means  of  a  flange. 

1,023.289.  SERIES  LIGHTING  SYSTEM;  L.  Arons  and  M.  Fuss. 
Berlin,  Germany.  App.  filed  Dec.  28,  1906.  Successive  lighting  cf 
vapor  lamps. 

1,023,293.  .\RC  L.A.'IP;  G.  P.aldauf  and  E.  Pressor,  Berlin,  Germany. 
.App.  filed  Oct.  30,  1909.  Converging  carbon  holders. 

1,023,295.  M.ANUF.ACTURE  OF  METALLIC  FILAMENTS  FOR  IN¬ 
CANDESCENT  FLIICIRIC  LAMPS;  H.  Bresler,  Charlottenburg, 
(•ermr.ny.  App.  filed  Jan.  9,  1909.  Finely  divided  tungsten,  with  a 
border  of  ammonium  viscose. 

1,023,299.  METHOD  OF  MAKING  METER  JEWELS;  H.  R.  Con¬ 
nell,  P.racketiridge,  Pa.  .App.  filed  Jan.  5,  1909.  Tungsten  is  fused 
in  a  carbon  block. 

1.023..304.  ELECTRICAL  MEASURING  TNSTRU.MENT,  A.  Le  R. 
Ellis,  Lynn,  Mass.  .App.  filed  July  29,  1907.  Movable  coil  gal¬ 
vanometer. 

1,023.305.  FIL.AMENT  APP.-\R.ATl’S;  S.  Ferguson,  Schenectady,  N.  Y. 
App.  filed  Feb.  3,  1908.  .\  lamp  filament  is  treated  white  under 

tension. 


1,023,307.  INC.\NDE.SCENT  L.\.\[P;  L.  Glaser,  Pankow,  Germany. 
,App.  f.Ied  Mar.  3,  1908.  A  filametit  anchor  consisting  of  a  lixed  and 
a  pivoted  part. 

1,023,309.  EI.ECTRIC.AL  RESISTANCE  FURNACE;  H.  Helberger, 
.Munich,  Germany.  App.  filed  Aug.  11,  1911.  The  furnace  has  a 
removable  protecting  lining. 

1,023,310.  OIL  SWITCH;  E.  M.  Hewlett,  Schenectady,  N.  Y.  .App. 
filed  Nov.  14,  1904.  A  two-part  break  chamber. 

1,023,315.  METAL  FIL.AMENT;  M.  A.  Hunter,  Schenectady,  N.  Y. 
.•\pp.  filed  July  2,  1906.  Tantalum  containing  nitrogen. 

1,023,326.  ELECTRIC  CUT-OUT;  T.  E.  Murray,  New  York,  N.  Y. 
.App.  filed  Nov.  20,  1911.  .\  base  block  with  recesses,  contacts  ami 

fuse  terminals. 

1,023,338.  TROLLEY  WHEEL;  W'.  H.  Schultze,  Houston,  Tex.  Apj;. 
filed  Oct.  31,  1911.  Guard  and  replacing  device. 

1,023,340.  SPLICE  BAR  AND  RAIL  BOND;  C.  R  Sturdevaut,  Wor¬ 
cester,  Mass.  App.  filed.  May  5,  1911.  The  rail  is  electrically  con¬ 
nected  to  the  splice  bar. 

1,023.357.  MOUNTING  FILAMENTS;  E.  P.  Beckwith,  Schenectady, 
N.  Y.  .-App.  filed  May  21,  1906.  The  filaments  are  treated  after 
mounting  on  their  permanent  supports. 

1,023,371.  ELECTRIC  FURNACE;  C.  T.  Fuller,  East  Orange.  N.  J. 
.App.  filed  .Aug.  24,  1907.  A  carbon  tube,  a  charge-protecting  boat 
of  carlion  lined  with  rutile  and  hydrogen  reduction. 

1,023,377.  AUTOM.ATIC  SF.CTIONALIZING  DEVICE;  L.  A.  Haw 
kins,  Schenectady,  N.  Y.  .-App.  filed  Sept.  18,  1911.  For  a  trans¬ 
mission  line  with  distributed  load. 

1,023.410.  ELIXTRIC  SIGNAL  SWITCH;  C.  and  A.  Beck,  St.  Louis. 
Mo.  App.  filed  Sept.  17,  1910.  W'arns  the  operator  of  a  machine 
before  r.  machine  starts  and  when  it  stops. 

1,023,424.  .ARC  L.AMP;  P.  Hanisch  and  J.  Rosemeyer,  Cologne-Linden- 
thal,  Germany.  App.  filed  Jan.  28,  1909.  Downwardly  directed 

carbons. 

1,023,434.  DETACHABLE  CILAIN  GUIDE  FOR  LAMP  SOCKETS; 
A.  S.  Lyhne,  Bridgeport,  Conn.  .App.  filed  June  16,  1911.  The 
guide  is  .secured  to  the  shell  of  the  socket. 

1.023.440.  R.AILW^.AA'  SIGN.AL;  I.  W^  Pierce,  New  York,  N.  Y.  .App 
filed  June  9,  1910.  The  movement  of  the  train  operates  a  signal. 

1.023.449.'  PORTABLE  INCANDE.SCENT  LAMP  HANDLE;  L.  T. 
Washington,  Mount  Rainier,  D.  C.  .App.  filed  Jan.  18,  1912.  For 
“trouble”  lamps. 

1,023,460.  OUTLET  BOX;  E.  J.  Dustman,  New  A'ork,  N.  Y.  .Ajip 
filed  Dec.  6,  1909.  Combination  cable  and  gas-pipe  fitting. 

1,023.475.  ELECTRIC  HEATER;  C.  P.  Madsen,  Chicago,  Ill.  .App. 
filed  March  4,  1911.  .A  layer  of  heat-radiating  wires. 

1,023,480.  TELEPHONE  EXCHANGE  SYSTEM;  E.  E.  Clement. 
A'  ashington.  1).  C.  .App.  filed  .Aug.  3,  1906.  Semi-automatic,  with 
recording  device. 

1.023.482.  P.ARTA'-LINE  SELECTIVE  SIGNALING  SYSTEM;  C.  E. 
Scribner,  Jericho,  A'^t.  .App.  filed  .April  18,  1908.  Improvement  in 
Ilibbard  system.  Patent  No.  555,725. 

1,023,485.  H.LUMIN.ANT  FOR  ELECTRICAL  INCANDESCENT 
I, .-AMPS;  O.  M.  Thowless,  Newark,  N.  J.  .App.  filed  Ncv.  20,  1908. 
Carbide  of  silicon. 

1,023,490.  B.ATTERA'-CURRENT-LIMITING  DEVICE;  H.  M.  Beck 
and  C.  Ambruster,  Chicago,  Ill.  .App.  filed  Sept.  14,  1908.  Battery 
and  motor-generator  lighting  system. 

1,023,491.  ELECTRIC  MOTOR-STARTING  DEVICE;  C.  J.  Anderson, 
Chicago,  111.  .App.  filed  July  14,  1910.  Electromagnetic. 

1,023,498.  MEANS  FOR  CHARGING  STOR.AGE-R.ATTERY  CELLS; 
C.  \V.  Bell,  Philadelphia,  Pa.  App.  filed  .Aug.  19,  1910.  Automatic 
equalizing  of  a  plurality  of  cells  in  parallel. 

1,023,500.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  L.  E.  Bogen. 
Milwaukee,  Wis.  App.  filed  July  28,  1911.  Rotary  conversion  from 
an  alternating-current  generator  to  a  direct-current  circuit. 

1.023.503.  HIGH-POTENTIAL  RELAY;  H.  W.  Cheney,  Milwaukee. 
Wis.  .Apj).  filed  .April  3,  1909.  Pairs  of  insulators  and  connectors; 
a  high-voltage  coil  and  a  low-voltage  switch. 

1.023,511.  DYNAMO-ELECTRIC  MACHINE;  B.  Frankenfield,  Los  An 
geles.  Cal.  .App.  filed  .-April  15,  1910.  To  prevent  magnetiz.ation  of 
the  shaft. 

1,023,543.  RESISTANCE  ELEMENT;  J.  G.  Zimmerman,  Milwaukee. 
VA’is.  -App.  filed  .Aug.  11,  1911.  .A  resilient  compressible  resistance. 

1.023.545.  ELECTROLYTIC  PROCESS;  H.  11.  Bates  and  F.  Adam. 
Joliet,  Ill.  .App.  filed  June  12,  1911.  The  production  of  chlorates 
from  alkaline  chlorides. 

1,023,557.  MULTIPLE  TELEPHONE  TRANS.MITTER;  C.  E.  Egner 
and  J.  G.  Holmstrdm,  Saltsjo-Storangen,  Sweden.  .App.  filed  Aug.  18, 
1909.  .A  diaphragm  with  a  plurality  of  electrodes. 

1,023,597.  TROLLEY  RETRIEVER  AND  CATCHER;  R.  Shields,  South 
Boston,  Mass.  -App.  filed  Jan.  21,  1911.  .A  winding  mechanism  and 
a  locking  device. 

1,023,602.  ELECTRIC  STEAM-HEATING  APPARATUS;  J.  G.  AVall- 
mann,  Oakland,  Cal.  .App.  filed  Sept.  3,  1910.  Portable  device. 

1.023,612.  PROCESS  FOR  THE  M.ANUF.ACTURE  OF  G.ALA’ANIC 
METAL  REPRODUCTIONS  OF  ARTICLES  OF  THE  PLASTIC 
.ARTS;  C.  Bensinger,  Mannheim,  Germanv.  .App.  filed  Sept.  4, 
1908.  The  coating  is  deposited  on  a  celluloid  copy. 

1.02.3,684.  ELECTRIC  CLOCK-AATNDING  MF.CH.ANISM;  G.  H.  Rup- 
ley,  Schenectady,  N.  Y.  .App.  filed  Aug.  10,  1908.  Has  a  motor  for 
automatically  lifting  the  clock  weights. 

1.023,691.  ELECTRIC  SWITCH;  G.  H.  Taylor,  Helena,  Mont.  App 
filed  April  7,  1911.  For  dental  engines. 

1,023.754.  ELECTRIC  COOKING'  UTENSILS;  L.  F.  Parkhurst  and 
H.  G.  Weeks,  Binghamton,  N.  Y.  App.  filed  Sept.  24,  1910.  Par 
tici’larly  for  bread  toasters. 

1,023.755.  ELECTRIC  HEATING  APPARATUS;  L.  F.  Parkhurst 
Binghamton,  N.  A*.  .App.  filed  Feb.  15,  1911.  For  heating  a  lin 
type  melting  pot. 


